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April 10, 1992

Enforcement Branch Manager
Hazardous Waste Division
Arkansas Department of Pollution Control
and Ecology
8001 National Drive
Little Rock, Arkansas 72219

Dear Sir:

Environmental and Safety Designs. Inc. (EnSafe) is pleased to
submit the revised Facility Investigation Preliminary Report on
behalf of Cedar Chemical Corporation for their West Helena plant.
This report was developed in accordance with Consent Administrative
Order No. LIS 91-118 and all revisions are based upon the comments
submitted by ADPC&E in the Notice of Deficiencies letter and the
meeting at the ADPC&E office on February 27.

As discussed in the February 27 meeting, no revisions will be made
to the Facility Investigation Workplan until we have received
approval of the Preliminary Report . If you have any questions
concerning this report please contact Mr. John Wagner at the Cedar
Chemical Corporat ion in West Helena . Mr. Wagner can be r eached at
(501) 572 - 3701.

Scientist

Enclos u r e

cc: Ms. Pat Crossley, ADPC&E
Mr. John Wagner, Cedar Chemical Corp.
Mr. Allen Malone, Apperson, Crump, Duzane & Maxwell
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1.0 INTRODUCTION

Cedar Chemical Corporation has agreed to conduct a Facility Investigation (FI) pursuant to the
Consent Administrative Order (CAO) issued by the Arkansas Department of Pollution Control
and Ecology (ADPC&E) for the Cedar Chemical facility in West Helena, Arkansas. The
following preliminary report has been developed in accordance with the ADPC&E Scope of
Work for a Facility Investigation (PI) included in the CAO as Exhibit A.

The purpose of the preliminary report is to provide a description of current conditions that exist
at the facility. This description includes , but is not limited to , the history of the facility and its
operations, a description of the site and its location, including all solid waste management units
(SWMUs), and the nature and extent of any contamination that may exist at the site. The
information presented in this preliminary report was obtained from Cedar Chemical personnel
and records, existing reports and studies, regulatory information from EPA Region VI and
ADPC&E, and site visits to the West Helena facility.

2.0 FACILITY BACKGROUND

The following section provides background information on the Cedar Chemical facility including
a description of the location and physical features of the site and surrounding areas. A general
history of the site is also included emphasizing the historical use of the facility for chemical
manufacturing and treatment, storage and disposal of solid and hazardous waste.

2.1 Site Description

Cedar Chemical Corporation owns and operates a chemical manufacturing facility in Phillips
County , Arkansas , just south of West Helena, Arkansas. The site consists of approximately 48
acres located on State Highway 242, one mile southwest of the intersection of U.S. Highway 49
and Highway 242. A topographic site plan of the facility including all site features and
improvements, topographic contours and property boundaries is included in Figure 2-1. A
geographic/topographic map of the area surrounding the facility is included in Figure 2-2.

The facility consists of five production units and support facilities, a newly constructed office
building , and a biological treatment system. Active processes are conducted on approximately
20 acres of the site. The remainder of the site contains the biological treatment ponds and
closed surface impoundments.

The site is located in the Helena-West Helena Industrial Park. It is bounded by Arkansas
Highway 242 to the north , a Union-Pacific railway to the east and other industrial park
properties to the south and west. The land north of Cedar Chemical across Highway 242 is
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currently used as agricultural property. Residential areas are located to the southwest and
northeast of the site. There are no known domestic wells within one mile of the site, but an
agricultural irrigation well is located approximately a quarter mile north of the site. Information
on nearby wells will be confmned during the Facility Investigation by contacting and
interviewing landowners within a one-mile radius to determine if any wells are present, being
used, have potential for use, or are planned to be installed for any purpose. Maps of the
surrounding land usage and the location of surrounding wells are included in Figures 2-3 and
2-4.

The Cedar Chemical plant receives water from two potable water supplies. The front portion
of the plant, which includes the front offices, shower room and laboratory, receives potable
water from the City of West Helena. The remainder of the plant is supplied by the City of
Helena.

Much of the non-hazardous process and sanitary wastewater discharges to a three-pond biologic
treatment system located on the west side of the plant facility. Effluent from the treatment
system is pumped off-site through a 4.5 mile pipeline which discharges directly into the
Mississippi River through National Pollutant Discharge Elimination System (NPDES) permitted
outfall #002. Stonnwater runoff is collected in a series of ditches which drain to the southwest
comer of the site into a 150,000 gallon stonnwater retention pond. The initial 150,000 gallons
of stormwater from a rainfall event , are collected in the retention pond. The initial amount of
water collected in the pond should contain the highest concentration of contaminants that may
be present on the site. Runoff exceeding the capacity of the pond is discharged directly into a
stonnwater ditch identified as NPDES Outfall #001 . The retention pond is subsequently drained
by pumping the contents to the biological treatment system adjacent to the west side of the main
plant property. The current NPDES Permit # AR0036412 expires in October 1995. No other
hazardous material or hazardous waste is treated or disposed at the site. The location of the
biological treatment ponds is included in the site map in Figure 2-1.

There have never been any underground storage tanks located on the Cedar Chemical Company
property. To the knowledge of plant personnel, there have never been any major spills (the
activities during the 1970s which created the yellowed-stained surface contamination appear to
have been acts of deliberate dumping of waste pesticides) .

2.2 Site History

Prior to 1970, the site was utilized as cultivated farmland. In 1970, Helena Chemical Company
acquired the site for construction of a propanil manufacturing facility. In 1971, the plant was
sold to J. A. Williams, who in tum transferred the plant to Eagle River Chemical Corporation,
a newly formed Arkansas corporation which was initially controlled by the Ansul Company.
Under Ansul's management, the plant was converted to the production of dinitrobutylphenol,
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Tabla 2.1
Proc••• O• • cllipdoM

PROCESS STREAMS WASTE STREAMS
.

PROCESS UNITS FEED PRODUCT AIR lKlU1D SOLID

Permethrin. 1 Permethrin Permethrin " e Mf Su lfur Dio xide Sod ium Chk)rid e
Teehnical Acid. Me thyl O1loride Hydrochlo ric Sodium Su lf.te

Permethrin Ac id Eater (PA MI Perme thrin . A cid Met hano l
Chloride NaOH Technica l To luene Toluene

Meth yl Alcohol Fug itives: Mj.cellanoo~

HCl Methyl Organk:.
NeCl alcohol Aqueou.
Toluene Toluene Hydrolyat.
Catalyat W • • te
Th ionyl Brine Wa.h• •

Chloride Unrecovered
Phenoxy Benzyl Solvent

Alcohol IPSAI ( Spe nt Scrubber )1(
Water Uq uo r

THES E WASTES

AR E CLASSIFIED AS
HAZARDOUS. AND
ARE DISPOSED BY
OFFSITE DEEP-WEll
INJECTlON.

Cyp ermethrin. t Permethrin Cypormethrin. Sulfur Otoxido Sodium Chloride
Technical A cid , Mothv' Technical HCl Sodium Sul'.te

Eater (PAM) Toluene Sodium Cyanate
N.OH Cyanide Sodium
Methyt Alcohol Te nneco Sotvent Hypochlorite
HCl Fug itive. : Cyanide
Nee Methyl Mr.cellaneou.
Toluene Alcohol Organice
Cata lyst Toluene Water
Th tony l Tenneco AqueoU8

O1Ioride 600/100 Hydrolysra
Sod ium Cyanide Sotvent Wa ate
Phenoxy Brine Wa.he.

Benzaldehyde Unrecovered
(F'BAkU Solvent

Sod ium Spent Scrubber
Hypochlorite Uquor
(Bleach l

THESE WASTES

ARE ClASSIFIED AS
HAZARDOUS. AND
ARE DISPOSED BY
OFFSITE DEEP-WelL
INJECTION.

3.4-Dic hloro- 2 3.4-Dich loro- Propanil.
Vo'atile ~ AquooU8 Waste

prop ionan ilide ani line lOCAl Technica l Orga nK: Ilea. Than 3"
(Propani l) Proptonic Acid Propanj~3 Compounds Prop ion ic

Prop tonK: (3 Ib/g e. Acid)
Anhydride formulation)

Emulsifier PropenU..4
,

TREATED WITHIN
Isophoron. (4lb/ge l ONSITE BIOLOGICAL

formulation) TREATMENT
Propanil 66 ')6 SYSTEM.

Blend
Stam M·4
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Table 2..1
Proc ••• Oe.crtptSoM

PROCESS STREAMS WASTE STREAMS.
PROCESS UNITS FEED PRODUCT AIR LIQUID SOLID

Methylthio- 1 Monochlo ro pin- MTPO Methyt Aqueo~ Proce••
pinacolone .colone IMCP) Mercaptan WHte
Oxime N.OH Fugitives: SCrubber Uquor
IMTPO) Methyl Methyl Sod ium -

Mercaptan Mercaptan Hypochlorite r
Hydroxy lam ine Methyl o

Sulf.te Alcohol TREATED WITHIN
Methyl Alcohol ONSITE BIOLOGICAL
Sodium TREATMENT

Hyp ochlorite SYSTEM.

ORFOM 0 ·8 4 N.OH Oi.odium Fugitives: Spent Sodium
(pet ro. ulfur Thioglycol ic Carboxy Thioglycolic Hypochlorite
mixturel Acid (TGAI Methyl Acid Scrubber Uquor ~

Carbon Trithioca,· Carbo n r
Disulfide bonate Disulfide TREATED WITHIN o

ONSITE BIOLOGICA L
TREATMENT
SYSTEM .

ORFOM C0300 4 Sodium Allyl n-Butyl Carbon Weter
lallyl n -butyl Hydroxidide Trithio · O~ulfid. Sodium Chloride
trithio· "..Butyl c a rbon_t . n-Butyl Sulfur c $"
carbo nate Mercaptan Mercaptan Compounds

Carbon AIM ChJaride Spent Sodium
Disulfide Fuortives: Hypochlorite

Allyl Chloride Carbon Scrubber Uq~
Di'sulfide

./

n-ButYI TREATED WITH IN
Mercaptan ONSITE BIOLOGICAL

Allyl TREATMENT
Chloride SYSTEM.

Trio 5 Nitrope,a ffi n: TA Am ines Aq ueo w W aats
Ihy droxymethyt} Nrtromethane TN Water Including Spent ....) sJ,' Isamino methat e Fannaldehyde Formaldehyde Sulfuric A cid
ITAI ~~thyt A~ Methanol Scrubber Uquar ---

I~·
Nrtroparaffint: ')

Sol~nt - Triethylamine. TH IS WASTE IS
Nitroalcoha. CLASSIFIED AS "Aminoalcohala NONHAZARDOUSA
Am inaparaffina NO DISPOSED
Fugftives : OFFSITE TO
l·nitro methane PREVENT DAMAGE
l ·nitropropane TO BIOLOGICAL
2-nitropropane TREATMENT
methyl aicohal SYSTEM.
t riethylamine
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T.bM 2.1
ProCH. D..cdpdOM

PROCESS STREAMS WASTE STREA MS

PROCESS UNITS FEED PRODUCT AIR UQUIO SOLID

2·amincJ..butanol 6 NmoparaUin: 2AB Amine'll AqueoUII W••te Organic Wa.te
12ABI l · nit ropropane Water Includi ng Spent

Formaktehyde Formaktehyde Sulfuric Ackl THIS W ASTE IS
Cataly&t ....., Methanol $cNbber Uquor CLAS StFlED

Solvent :Q c Nitroparaffina AS NON-
Methyl Alcohol Triethytaminea THIS WASTE IS HAZARDO US

Nitro.lcchol. CLASSIFIED AS AND DISPOSEO
Aminoalcohola NONH A ZARDOUSA OFFSITE TO

Amino paraffina NO DISPOSED PREVENT
f ugit ive. : OFFSITE TO DAMAGE TO
l ·nitromethane PREVENT DAMAGE BIOLOGICAL
l'nitrapropana TO BIOLOGICAL TREATMENT

2· nitropropane TREAT MENT SYSTEM.
me thyl alcohol SYSTEM.
trie t hvlamine

2·amino-2- 6 Nitrcparaffi n: AMP Amine. Aqueo us Wa. te Organ ic Wasta
pro panol lAMPI 2-nitro propa ne W ate r Incl udi ng Spent

Formaldehyd a Forma ldehyde Sul furic Acid THIS W ASTE IS

Cata lylt -'? Methanol SCnJbber Uquo r CLASSIFIED

Solvent =0 I) Nitro paraffin. AS NON-
Met hyl Al co hol Trie t hylamine. THIS W A STE IS HAZARDOUS

Nitro alcohol. CLAS SIFIED AS AND DISPOSED

Am inoalcoho" NONHAZARDOUSA OFFSITE TO
Am inoparaHin. NO DISPOSED PREVENT
Fug itive. : OFFSITE TO DAMAGE TO

t -retremethane PREVENT DAMAGE BIOLOGICAL

'-nitropmpane TO BiO LOGICAL TREATMENT
2-nrtropmpane TREA T MENT SYSTEM.
methyl alcohol SYSTEM .
triethytamine

Dich60mnitro- 6 O-DCB 3.4-DCA Sulf ur Dioxide Wa.he. Spent Sulfuric
benzene (DCNBI. Sulfuric acid Nitrogen Oxide. Acid

3.4-Dlchloro- Hydmgen voe. TREATED LN
aniline lOCAl H2SO4 BIOLO GICAL RECYCLED

HN03 TREATMENT OFFSITE BY
SYSTEM. SUPPlIER

Diflillation
product.

HAZ A RDOUS
WASTE TREATED
OFFSITE BY
INCINERAnON.

Telene Rim IRI 1 Potybutadiene Telene Rim IR) OCPO Water
Resin OCPO Re.ln Ethene Toluene

ENB~ Spent Kero.ene

FO~UI.t",n)~? ScnJbber Uquor
\. Ing Aldiente

'1 HAZ A RDOUS
WASTE TREATED
OFFSITE BY
INCINERAnON
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T. bI. z. t
PToe••• D.eol'lpdOM

PROCESS STREAMS WASTE STREAMS

- .
PROCESS UNITS FEED PRODUCT AIR UQU ID SOLID

....thyl 4 MCC MBC CO2 Mo ther Uquor.
2·Benzimidazo", 01'0 N2 Water
Cartl amate HCl Dimethyl NoCl
IM SC} CarboNlI" Ammonium

Weter Vapo r Ch'oride
Ammo nia eyan--;:- ( ,"'-" ,

?HCl carbonate 50.\ .lr •
Organics

Sp ent So d ium
Hychlorite
Scrubber Uquor

TREATED IN EITHER
ONSrrE BIOLOGICAL
TREATMENT PlANT
OR OFf SITE AS
NONHAZARDOUS
WASTE. DEPENDING

ON CHLORIDE
LOA DING.

Met hyl Ethyl 1,4 Ethyl Chloride Met hyl Et hvl Aqu ooua Wa. te
Sulfide (MESI Methyl Mercap t an Sulfid e Sodium

Wate r Hypochlorite
N.OH Sc rubbe r Uquor
HCl

TREATE D IN ONSIT'E

BIOLOGICAL
TREATMENT
SYS TEM .

Matern Sod ium Enc losed Carbon Disulfide Meta", Sodiu m Tank Wa.hing.
Tank Within Miscellaneous
Tan k Fa"" Prod uct. SHIPPED OFF-SITE

FOR DISPOSAL AS
NONHAZA RDOU S

W ASTE

lIIol'lOx 132 12.6- 2, 3 Per. second . ry 2.6-dj..tert·butyt Hydrogen Wadewat er:
dt-tert-butyt Butylpheno l phenol Isobutylene Add Catalyst
phenol Iso butylene

AcKi Cataly.. m EATED IN ONSITE
Sod ium BIOLOGICAL
Carbonate mEATMENT

Sod ium Hydroxide SYSTEM.
Wa te r

Dltitlllatton Bottoms

SHIPPED OFF· SITE
FOR DISPOSA L AS
NONHAZARDOUS
WAS TE

Dinit ro·ort hO'" Ortha-Creso l Dlnit ro--ortho· Nit rogen Oxides Aqueous
cresol IDNOC) Nit ric Ac id creso l Carb on Dioxid e Wastewater:

Calc ium Oxide Water Vapor Neutralized AcKi
Styrene

SHIPPED OFF· SITE
FOR DISPOSAL A S
NONHAZARDOUS
WAS TE
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Table 2. 1
Proce •• o..cripdone

PROCESS STREAMS WASTE STREAMS.
PROCESS UNITS FEED PRODUCT AJR LIQUID SOLi D

2·ChJoro-4- 4 Para-nitrotolue ne P·N itrotoluene Hydroch loric Aeid Wa.tewater.
Nitmtoluene Chlonne 2 ·Ch loro-4- Ch lorine Ferric: Chtoride

Water NitlOto lue ne Hydrogen
Soda Ash Oichloronitro- Chloride
Ferric Chloride to luene Water
CataJv-;t Soda Aeh

Phenolic
Compound.

Spent Sod ium
Hypochlorite
Scrubber Uquor

THESE WASTES
AR E CLASSIFIEO
NONHAZARDOUS
AND DISPOSED
OFFS ITE TO
PREVENT DA MAGE
TO BIOLOGICAL
TREATMENT
SYSTEM,

11 ·lcarboethyoxvl 1 3-f2·Chloro-4- 11 · DM!?_O W..te
eth yl--3- lt ril luoro me thyl) lcarboethyo xyl • CTBL 11 ·3'"
[2· phenoxy) banzale ethyl-:J.. - Et hyt- 2-

lt rifluo romet hyl l acid [2· chloropropion.te
phenoxy ) Dime thyl sulfoxide ltrif luo rome th yll [1·2 '"

benzoate) IDMSOI phenoxy) - Eth yiacetoxy·
tCTBl. COBRAI Pot . ..ium Carbonate benzoate' propM»nete 1~ 1 ,,)

Ethyl 2-eh~fO'- IC~l)

prop ionate IECp! - Aq ueou s Brine
Methylene Chlo ride - W eter 180-90"1
Hydrochloric Acid • Pot e• • ium Chloride
Sodium Hydroxide ~ (6-1 o,,)
Sodium Hypochlorite - Sod ium Chloride

(6- 10 " 1
• DMSn IQ.O.6"1 .......
- Methylene Chloride ,

(180 ppml /........
TIiESE WASTES
ARE CLASSIFIED
NONHAZARDOUS
AND DISPOSED
OFFSITE TO
PREVENT DAMAGE
TO BIOLOGICAL
TREATMENT
SYSTEM .
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....
Tabl. 2.1 -

Proc... O••CripdOM
<"'"

PROCESS STREAMS WASTE STREAMS Xf ..... .",
- .•.'

SOLID;;: ~iPROCESS UNITS FEED PRODUCT AIR LIQUID

Diethylhexyl 4 2· Ethylhexy~ Oiethylhexyl Acidic Aqueous
Phosphoric Acid alcohol phosphoric acid Waste lNeutralized)

Phosphorus Spent SCNb be r
Trichlori de Uquo r

Chlorine Organic Waste
Sodium Hydroxide

THESE WA STES
ARE CLASSIFIED
NONHAZARDOUS
AND DI SPOSED
OFFSITE TO
PREVENT DAMAGE
TO BIOLOGICAL
TREATMENT
SYSTEM.
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also known as dinoseb. In late 1972, Ansul sold its majority stock interest in Eagle River
Chemical Corporation back to the corporation, leaving J. A. Williams as the sole shareholder.
Eagle River Chemical Corporation was subsequently merged into Vertac Chemical Corporation.
Cedar Chemical Corporation acquired the site from Vertac in 1986.

Solid wastes generated during the period prior to operation by Vertac are largely unknown.
Table 2.1 provides a description of the processes which are either presently being utilized or
have been utilized at this facility in the past. The table also provides a description of waste
products from the various processes. It should be noted that formulation processes vary because
of the contract nature of the business. However, the manufacturing segment is routinized and
not subject to substantial variation.

2.2.1 Site Operations

Cedar Chemical Corporation manufactures various agricultural chemicals and organics including
insecticides, herbicides , polymers, and organic intermediates. Plant processes are batch
operations with seasonal production fluctuations and constant introduction of new products.
Batch chemical process operations include acylation, alkylation, amidations, carbamoylation,
chlorination , distillation , esterification, acid and base hydrolysis, and polymerization. Cedar
Chemical Corporation manufactures its own products (such as Propanil, a rice herbicide) and
also serves as a custom manufacturer of chemicals for contract customers. Formulation and
packaging are ancillary activities , should the product be ready for the consumer market.

The facility employs approximately 125 people, The plant operates 24 hours per day, seven
days per week. The facility consists of 5 production units.

Unit I is utilized for formulation of various custom products for other companies. Unit 2 is the
propanil production unit. Unit 3 was destroyed in a fire and explosion on September 26, 1989.
Unit 4 is used for production of various custom products. Unit 5 is primarily used to
manufacture nitroparaffm derivatives. Unit 6 began producing dichloroaniline in 1991 which
is used in the production of PropaniI.

2.2.2 Solid and Hazardous Waste

Cedar Chemical is a large quantity generator of hazardous wastes. The majority of wastes
classified as hazardous are due to knowledge of process ; therefore, no analytical data is
available. Appendix A contains the only analytical report concerning present wastes which are
generated ; these analyses were performed on the COBRA wastestream (See Table 2.1) .

• The majority of hazardous waste generated are transported offsite for disposal. Some basic
treatment processes do occur onsite regarding characteristic wastes. Waste propionic acid and
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waste sodium hypochlorite scrubber liquor are treated in totally enclosed treatment vessels within
process units at the site and are exempt from hazardous waste permitting. Waste propionic acid
undergoes elementary neutralization through the addition of anhydrous ammonia. Waste sodium
hypochlorite is treated with sodium sulfite to remove excess hypochlorite. After treatment, these
materials, which no longer exhibit the corrosivity characteristic, are discharged to the biological
treatment plant.

The remainder of hazardous wastes generated are shipped off-site for disposal. Cedar Chemical
does not currently conduct onsite storage or disposal activities for the hazardous wastes
generated at the facility. With the exception of the wastes described in the previous paragraph,
hazardous wastes generated at the facility are stored onsite less than ninety (90) days and
transported off site for disposal at an approved landfill , incineration or deep-well injection
facility. Any airborne contaminants which are emitted from the plant in its current mode of
operation are provided for under Permit 878-AR-5 issued on November 12, 1991 by the
ADPC&E. An application for one air permit modification is presently pending with ADPC&E.

The plant ftled a Part A hazardous waste management facility permit application with the
Arkansas Department of Pollution Control and Ecology in November, 1980. Interim status was
granted for a hazardous waste storage tank, a hazardous waste container storage area, and a
hazardous waste treatment unit (the biological treatment system). A Part B application was ftled
on August 15, 1984. The Part B application was accepted through the NOD process as
technically complete. However, the two storage units were closed in accordance with RCRA
regulations in 1988. No post-closure care is required. A thorough review by ADPCE concluded
that hazardous waste was not being treated at the biological treatment system. Therefore,
ADPCE never processed the Part B application.

Certain non-hazardous waste streams, which are evaluated on a case-by-case basis, are sent to
off-site disposal facilities because of their incompatibility with the biological treatment system.
An example of this is a wastestream with a high salt concentration .

Table 2-2 lists the hazardous wastes generated at the facility within the past three years, and the
hazardous waste transporters and disposal facilities which have been used by Cedar Chemical
regarding these wastes. Table 2-2 also lists several transporters/disposal facilities which were
used prior to 1989; however, no records regarding hazardous waste codes and quantities are
available.

Onsite waste disposal methods were used at the facility prior to the acquisition of the property
by Cedar Chemical. It is known that, during certain periods between 1971 and 1973, the former
owners of the facility began disposing of waters in three unlined earthen ponds. Thereafter,
Helena Chemical Company (at the time an affiliate of the site owner) used the ponds for disposal
of waste water generated in its formulating and packaging operations at a nearby facility.
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The three ponds are believed to have received propionic acid wastes, a calcium chloride brine
stream from an insecticide process, and a sulfuric acid waste. The small pond was used for the
neutralization of dichloroaniline, sulfuric acid, and propionic acid through the addition of
limestone. The other two ponds were used for waste disposal. Wash waters from Helena
Chemical's chemical formulation operations were also placed into the ponds. Helena Chemical
formulated some 100 to 200 compounds, and has no knowledge of what types of wastes were
produced. Helena Chemical stopped disposing of their wastes in the ponds in early 1976. The
ponds were closed in 1978. The closure procedure consisted of pumping the water from the
ponds and then placing a clay cap of native soils and bentonite over them. The water was
removed and disposed of by Rollins Environmental Services.

.. .-. T8b1e 2·2 r" 'e, :';': ~:: ;~~~:: .,:..... .;t<"0 ~""!lj;;\lHAZARDOUS WASTE TREATMENT. STORAGE AND DISPOSAL FA CILmES "

HAZARDOUS WASni ' .. '"
"., 0 ..

« GENERATING
FACILITY TSD CODE QUANTITY "" ,

'"
PROCESS ,*",

C.M. Penn and Sons Transporter P020 3,780.000 lb. Soil Removal
EPA 1.0 . #
LAD034190215

Chemical Waste Landfill P020 3.780.000 lb. Soil Removel
Manage me nt

Carlys8, louisiana
EPA 1.0. #
LADOO0777201

Ross Transport at ion Tr ansporter F005 39 ,640 lb. Production Waste
EPA 1.0.# 0001
OHD980614374

Ross Incineration Incineration F005 39 .640 lb. Production Process
Grafton, Ohio 0001
EPA 1.0.#
OHD048416665

Miller Transport Transp orter 0001 587,680 DEHPA Process
EPA 1.0.#
MSOO03851409

ENSCO, Inc . Incineration 0001 587. 680 lb. DEHPA Process
EI Dorad o. Arkansas
EPA 1.0 .#
AR0069748192 0001 139.626 lb. Prop anil Process

0023 47 .998 lb. Permethrin/Cypsrmeth

0001 rin Process

l ee's T rucking Treneporter 0001 139.625 lb. Propsnil Process
EPA 1.0.#981613386
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Table 2-2
HAZARDOUS WASTE TREATMENT. STORAGE AND DISPOSAL FAClllTIES

HAZARDOUS WASTE GENERATING
FACIlITY TSO CODE QUANTITY PROCESS

0023 47 ,998 lb. Permethrin/Cypermetri

0001 n Process

000 1 826,100 lb. Production Processes

0007 159, 880 lb. Process Cha ngeover
to No n-Chromiu m-
Cont8ining Materiel

Chemica' Wast e Transporter 0001 8,490, I 40 lb. Cypermethrin Process
Transport

EPA 1.0.'
AR0983272675

EMPAK, Inc. Incineration 0001 6,490. I 40 lb. Cypermethrin Process
Deer Park. Texas
EPA 1.0. '
TX0 09 76 7 31 49 000 1 10,8 52,400 lb. Production Processes

0 001 17.121 ,000 lb. Production Proc essea

Union Pacific Railroad Tra nsporter 0001 10, 852,400 lb. Product ion Processes
EPA 1.0 .'
MOO00696 81 01

0001 17.121,000 lb. Producti on ProceS68S

Environmental Transporter 0001 89.100 lb. Production Processes
Transportation Service
EPA 1.0.'
OK0981605363

Gibralter Chemicel Deep Well Dispoul 0001 89.100 lb. Production Prcceeeee
Resoureea
Woona, Texas
EPA 1.0.' 0001 663,420 lb. Production Proc8 668s
TXDOOO742304

0001 626.100 lb. Production Processes

GibrelterWastewater., Trenepcrter 0001 663,420 lb. Productio n Processes
Inc .
Kilgore, Te xee
EPA 1.0.'
TXOOOO74230 4
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Table 2.2 ·,i@p'
HAZARDOUS WASTE TREATMENT. STORAGE AND DISPOSAL FACILITIES

HAZARDOUS WASTE l"ik GENERATING
FACILITY TSD CODE ii" QUANTITY . PROCESS

Rollins Environmental Deep W ell Dispos al 0007 159.8 80 lb. Process Changeover
Services of Louisiana, to Non·Chromium-
Inc. Containing Material
Plaquemine , l ouisian a
EPA 1.0 .'
LAOOOO778514

I ADDITIONAL TSD FACILITIES USED IN THE PAST·. I
Chemical Resources, Inc . Disposal

Tulsa, Oklahom a

CECOS Environm ental Disposal
Odessa, Texas

Service Lines, Inc. Tr ansporter
Marsh all. Texas

Prior 10 Cedar Chemical's purchase of the property, as many as 300 drums of waste were placed
in a concrete vault beneath the onsite warehouse. The current condition and contents of these
drums is unknown. While constructing a drainage ditch, an undetermined number of buried
drums were discovered in the vicinity of the newest production unit (Unit 6). Under the terms
of the current Consent Administrative Order, Cedar Chemical Corporation has removed these
buried drums in accordance with the approved removal work plan dated June 1990.

Since the current CAO was issued, Cedar Chemical Corporation officials obtained information
from individuals who worked at the plant prior to Cedar's purchase of the facility concerning
two additional drum burial sites. A geophysical survey was conducted at the site and subsurface
anomalies were identified in the areas where drums were suspected to have been buried.
Immediate removal actions have been conducted at the site to remove the additional buried
drums. The location of these additional burial areas can be found in the topographic site plan
in Figure 2-J.

2.3 Environmental Setting

2.3.1 Physiography

The Cedar Chemical Company facility is located approximately two miles west of the
Mississippi River in part of a physiographic setting known as the Mississippi Embayment
Region. The topography of the terrain at the site and surrounding area is relatively flat with
some areas dipping gently towards the southeast . Ground surface elevations at the site tend to
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vary from about 188 to 197 feet mean sea level (MSL). Localized changes in topographic relief
are due mainly to alterations made to the original ground surface for construction purposes or
for directing surface flow runoff. Generally, surface flow runoff tends to be towards the
southeast and the Mississippi River. Since topography is relatively flat, overland flow velocities
are low and some areas where no modifications have been made to the original ground surface
are poorly drained. The facility is not located in the 100 year floodplain of the Mississippi
River.

2.3.2 Regional Geology

The lowermost geologic unit of concern at the site is the Sparta Sand. The Sparta Sand consists
mainly of a gray, very fme to medium sand with brown and gray sandy clay. This formation
appears to have been a beach deposit of a transgressing sea and ranges in thickness from 300
to 400 feet. The Sparta Sand serves as the major deep source of groundwater in the area .

Overlying the Sparta Sand is the undifferentiated Jackson-Claiborne Group. The Claiborne
Group consists mainly of silty clay with some thin, discontinuous beds of silty clay and lignite.
The Jackson Group is typically comprised of gray , brown , and green silty clay with some
lignite.

The surficial and near surficial soils consist of alluvial deposits of fine grained sands and silt of
Quartenary age. These deposits generally range from 25 to 40 feet in thickness and are often
underlain by coarser sands and gravel. Portions of these upper soils apparently consist of
outwash from Crowley 's Ridge as evidenced by the relatively high silt content.

A chart of the regional geologic formations for this area found in the Geological Highway Map
of the Mid-Continent Region published by The American Association of Petroleum Geologists
is included as Figure 2-5.

2.3.3 Site Geology

During a previous investigation conducted at the site, three distinct stratigraphic units were
identified beneath the site. The basal stratigraphic unit identified consisted of a very stiff, dark
gray, sandy clay with lignite. This stratum was encountered a depth of approximately 134 feet
below ground surface. Geological and hydrogeological information and data obtained from
previous investigations can be found in Appendix B.

Overlying the sandy clay is a relatively clean fme to coarse sand with some gravel to a depth
of approximately 50 feet. This sand grades in a fining upward sequence to a medium dense to
dense silty fine sand to depths of 42 to 27 feet.
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Interbedded very stiff to firrn , tan , gray and brown silty clay and clayey silts were encountered
from the ground surface to the top of the alluvial sands. Coefficients of permeability of this unit
were found to range from 4.0 x ro- em/sec to 8.5 x 10'8em/sec.

2.3.4 Site Hydrogeology

The site is underlain by several units of unconsolidated Quaternary and Tertiary sedimentary
deposits . Units with high sand content form aquifers and silty , clayey units serve as aquitards.

The uppermost aquifer at the site is comprised of fine to medium grained alluvial sand deposits.
This alluvial aquifer is bounded by silty clays and clayey silts above, and the Jackson Clay
below. Table 2-3 summarizes data from a previous hydrogeologic study that describes some
characteristics of these units. (Grubbs, Gamer, & Hoskyn, Inc. , 1988)

Because there are three (3) large irrigation wells (700-1000 gpm each) within one (1) mile of
the site to the north, natural groundwater flow is inconclusive. Weekly static water level data
collected between July 1988 and March 1988 reveal a groundwater divide trending
northeast/southwest across the center of the site. This divide was present in 15 of 21 water level
measurement events. In general, groundwater north of the divide flows to the northwest and
groundwater flow south of the divide is oriented to the south.

The weekly water level measurements also indicate that the hydraulic gradient for the alluvial
aquifer ranges between 0.0006 and 0.002 feet per foot. Using these figures , the range of
hydraulic conductivities in Table 2-3, and an effective porosity of 50 % (estimated in the PRlVSI
report by A.T. Kearney, Inc. , 1988), a range 'of groundwater velocities have been calculated:

Q = k * i
n

Where:
k = hydraulic conductivity (feet/day)
i = hydraulic gradient (feet/foot)
n = effective porosity (percent)
Q = groundwater velocity
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Low Estimate

OO36סס.0 * 0.0006 * 86400 sec

30.48 em 1.2 x 10-4 It/day;

0.5

High Estimate

0.002 * 0.0025 * 86400 sec

30.48 em ; 0.28 It/day
0.5

•
Falirig Heild}'".,. ':..

." P.inaIIbiity,:i <;'
Unit ernlsec

Stiff Gray to 8.5 ·x 10"
Aquitard and

Brown Silty Clay to
possible upper

and Clayey Silt 0-35 ' (ava.)
4 x 10-· NIA confining unit

for the alluvial
aquifer

Upper Portion
3.6 x 10-·

Alluvial aquifer,
Medium to Fine to yields 700-100

silty Sand 35 to 140' NIA 7.1 x 10" gpm to nearby
Lower Portion

2.5 x 10-2
irrigation wells

Aquitard,

Stiff Gray NIA
Probably the

Sandy Clay Below 140' 1 x 10.7 (est .l lower conf ining
unit for the

• alluvial aquifer

NIA - Not Available
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2.3.5 Meteorology and Air Quality

Arkansas has the humid mesothermal climate characteristics of the southeast to south-central
United States. The area rainfall is 50 inches per year, with most precipitation occurring between
February and April. Phillips County is an attairunent area for all primary and secondary air
pollutants. The prevailing wind is southwest at an average speed of 8 mph and is in that
direction 12.3 percent of the time. The average annual temperature is 62.7 degrees Fahrenheit.

2.4 Summary of Past Environmental Permits

The following permits have been issued to Cedar Chemical Corporation or previous
owners/operators of the facility:

Permit 126-A was issued to Eagle River Chemical Corporation in 7/28/72 to manufacture
Propanil from propionic acid, propionic anhydride, and 3,4-dichloroaniline.

Permit 126-AR-I was assigned to Eagle River Chemical Corporation on 11/19/76 to
include the addition of three new processes: a) nitro benzoate ester, b) methomyl, c)
Basalin.

Permit 126-AR-2was issued to Eagle River Chemical Corporation on 9/29/78 to replace
the Steam Jet Vacuum device with a vacuum pump.

Permit 126-AR-3 was assigned to Vertac, Incorporated on 11/16/79 to include
manufacturing permethrin and cypermethrin.

Permit 126-AR-4 was issued to Vertac Chemical Corporation on 7/24/81 to include
expansion of DRA unit.

Permit 878-A was assigned to Cedar Chemical Corporation on 4/4/88 to update the
facility'S existing air permits.

Permit 878-AR-2 was issued to Cedar Chemical Corporation on 12/12/89 to include
production of tris (hydroxymethyl) aminomethane (TA), 2-amino-butanol (2ab), and
2-amino-2-propanol (AMP).

Permit 878-AR-3 was assigned to Cedar Chemical Corporation on 7/10/90 to include
manufacturing of Telene Rim (R) Resin.

Permit 878-AR-4 was assigned to Cedar Chemical on September 17, 1991 and includes
permethrin acid chloride, DEPHA, Sectagon, methylthiopinocolone oxime (MTPO),
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(DCNB), 3,4-dichloroaniline (DCA) ,
addition to the previously approved

•

•

Pennit 878-AR-5 was assigned to Cedar Chemical Corporation on 11/12/91 to include
manufacturing of CTBL (COBRA). Note: An application for one permit modification
is pending.

Pennit AROO36412 was assigned to Cedar Chemical on 9/27/85 to allow the discharge
of treated effluent water to the Mississippi River and the industrial drainage ditch. This
permit expired on 9/27/90. It was renewed on 9/28/90 to expire on 10/31/95.

2.5 Summary of Enforcement Actions

On December 19, 1986, a notice of violation was issued by the ADPC&E citing reasonable
grounds to believe that Cedar Chemical Corporation and Venae Chemical Corporation have
committed the following violations ofArkansas Waste Management Act of 1979, the Arkansas
Hazardous Waste Management Code, the Arkansas Water and Air Pollution Control Act and
Regulation No.2.

These alleged violations included:

Disposal of hazardous wastes at a facility without a permit (release of characteristic
hazardous waste consisting of wastewater with pH values of less than or equal to 2 or
greater than or equal to 12.5 to the biological treatment ponds) on the following dates
in 1986: January 3, February 20, February 28, March 3, March 6, March 10, March
11, April 2, April 7, April 8, April 14, and April 18.

Failure to maintain and operate the facility in a manner that would minimize the
possibility of any sudden or non-sudden releases of hazardous wastes or hazardous waste
constituents to the soil or surface waters.

Placing wastes in a location likely to cause pollution of the waters of the State.

Failure to inspect a container storage area frequently enough to detect potential problems
and failure to develop and follow a written inspection schedule.

Failure to develop and remedy deterioration or malfunction of equipment or structures
on a schedule which ensures that the problem does not lead to an environmental or
human health hazard (this alleged violation involved an inoperative sump in the container
storage area).
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Cedar was assessed to investigate these allegations in accordance with APDCE regulations
(sampling and analysis of biological treatment ponds, soil and geologic survey, groundwater
monitoring plan) and pay assessments totaling $45,000.

These allegations led to a Consent Administrative Order (CAO) which:

Dismissed Vertac as a party to the Action.

Called for a stop to the release of any hazardous wastes to surface impoundments at the
West Helena Facility .

Called for the investigations indicated by the Notice of Violation to be initiated.

Established a report schedule for these investigations (including penalties for late
reporting).

Agreed to a compromise on civil penalties of $15,000.

The current CAO confirms that Cedar Chemical Corporation fully complied with the previous
CAO.

On June 26, 1990, Cedar Chemical was informed of a violation which was observed during a
compliance evaluation inspection. The violation involved the disposal of monitoring well purge
water directly onto surface soils. Groundwater monitoring at the site has been terminated until
this issue is resolved. .

3.0 NATURE AND EXTENT OF CONTAMINATION

3.1 Release Pathways

This section discusses the potential for release of hazardous constituents into the various media
and the potential impact the releases might have on human health. Potential migration pathways
will also be discussed for each individual Solid Waste Management Unit (SWMU) involved in
this facility investigation.
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3.1.1 Air Release Pathways

Many of the hazardous materials manufactured and used at the facility contain volatile organic
compounds. However, the manufacturing processes at the plant utilize effective pollution
abatement techniques to minimize air emissions. Cedar Chemical has also obtained permits for
their point source emissions from ADPC&E. The primary source of hazardous air pollutants
at the facility are fugitive emissions from isolated activities in which small quantities of volatile
organic compounds generated or used at the facility are exposed to the air. Incidental surface
releases could also result in hazardous air emissions. Fugitive air emissions from non-permitted
sources do not pose a significant threat to air quality at the Cedar Chemical facility.

3.1.2 Surface Water

Stormwater runoff is collected in an open stormwater drainage system (SWMU #59) and
discharged into the 150,000 gallon stormwater retention pond (SWMU #60). The retention pond
is subsequently drained by pumping the contents to the biological treatment system. Treated
wastewater effluent is pumped through a 4.5 mile pipeline to the Mississippi River where it is
released as NPDES permitted outfall #002. In the event of excessive rainfall, the stormwater
sump is bypassed and surface runoff is discharged via NPDES permitted outfall #001 to the
industrial park ditch adjacent to the facility.

The NPDES permit for the facility requires monitoring outfalls #00I and #002 for various
parameters. Monitoring records indicate that the facility has been successful in meeting the
effluent limitations specified for outfall #002, with only occasional excursions. The records
indicate that the intermittent stormwater discharged through outfall #001 often exceeds its
NPDES effluent limitations (primarily for Chemical Oxygen Demand , Oil and Grease and pH).
Discharges from outfall #001 have also recently failed biomonitoring testing for toxicity.

Since all surface water runoff on the site is collected in the stormwater drainage system, the only
threats to offsite surface waters are from NPDES outfalls #001 and #002. According to
available information, outfall #001 on several monitoring events has exceeded the permit
limitations. Appendix C contains a copy of the current NPDES permit for the facility, records
of past deficiencies, and monitoring data for outfall #001.

Pursuant to the requirements of the 1986 Consent Administrative Order described in Section 2.5,
Cedar Chemical contracted with Sorrells Research Associates, Inc. to conduct an investigation
of the biological treatment system This study included the sampling and analysis of individual
unit sludges and sediments. Appendix D contains the report describing the results of this
investigation.
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3.1.3 Soil Pathway

Areas of yellow stained soil (Area of Concern #1) were observed at the facility during a 1988
VSI conducted by EPA Region VI. This staining has been attributed to a dinitroherbicide which
was manufactured by a former operator of the site and reportedly dumped on the site; however,
no analyses have been conducted to positively identify the contaminant. Potential soil
contamination was noted at several SWMU's on the site also.

Surface and subsurface soil sampling was conducted at three inactive ponds (SWMU's #69, #70
and #71) in 1985 by Ecology and Environment, Inc. under contract for EPA Region VI. Results
of the sampling event indicated that the subsurface material is contaminated with pesticides and
other organic compounds and that the surface fill is contaminated with pesticides. A copy of
the sampling report issued by Ecology and Environment can be found in Appendix D .

As noted earlier in the report buried drums of unknown material have been discovered on the
plant site (SWMU #73). Woodward-Clyde Consultants collected soil samples from areas
adjacent to the buried drums where the DCA manufacturing unit was later constructed. The
samples were analyzed for various pesticides and organic compounds. The results of the analyses
revealed pesticide contamination as deep as 15 feet. A map of the sampling locations and the
corresponding laboratory data from the Woodward-Clyde report can also be found in Appendix
D. It should be noted that a plan to remove the drums has been approved by the ADPC&E and
has been implemented under an agreement established in the current CAO.

Soil samples were collected in 1984 by Ecology and Environment, Inc. as part of the National
Dioxin Study . During the sampling event 43 soil samples were collected from different locations
and analyzed for TCDD (Dioxin). The study revealed that no TCDD was detected in any of the
samples collected at the facility. A memorandum from Tom Smith with Ecology and
Environment to Keith Bradley verifies the sampling results. A copy can be found in Appendix
D.

A study of the contents of the biological treatment system was conducted by Sorrells Research
Associates, Inc. ,in 1988 pursuant to the requirements of the 1986 CAO. This study included
sampling and analysis of the basin waters, sludges and sediments. No samples were obtained
from soils under the basins clay liners; therefore, their impact on subsurface soils is unknown.
A copy of the Sorrells report is included in Appendix D.

Due to the potential for soil contamination from several SWMU's and confirmed or observed
soil contamination at several locations, soil at the Cedar Chemical plant represents a significant
release pathway for site contaminants.
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3.1.4 Groundwater Pathway

A hydrogeologic investigation was conducted at the site in 1988 by Grubbs, Garner and Hoskyn ,
Inc. According to their report, the coefficients of permeability in the upper soil stratum range
from 8.5 x 10-1 in the silty clay soils to as high as 4.0 x 10,5 in the clayey silt soils. These low
permeability soils would help impede the venical migration of contaminants on the site, but the
potential for groundwater contamination still exists. The soil contamination sources discussed
in the previous section would be the most likely sources of groundwater contamination on the
site.

Sufficient data has not yet been collected to characterize the groundwater aquifer at the site.
Therefore , additional study in aquifer characterization will be included in the Facility
Investigation Workplan. The reports developed by Grubbs, Garner and Hoskyn, Inc. include
boring logs, monitoring well schematics, soil profiles, groundwater elevations , and
potentiometric surface maps for the site. A copy of these reports can be found in Appendix B.
Limited chemical analyses on groundwater samples collected from the wells have been
conducted. A copy of all available groundwater data can also be found in Appendix E.

3.1.5 Potential Impact on Human Health

Cedar Chemical Corporation has approximately 125 employees at its West Helena plant. Other
industrial park properties are adjacent to the western and southern boundaries of the Cedar
Chemical property, Beyond the industrial park to the north and west is primarily agricultural
land. Residential property located to the southwest and northeast of the site obtain their potable
water supply from municipal wells more than one mile away from the site. The majority of the
stormwater runoff at the site is collected and treated prior to being discharged into the
Mississippi River via a 4.5 mile pipeline. Access to the site is limited to authorized personnel
only. The Cedar Chemical facility does not pose a significant threat to human health due to the
waste management practices at the facility, the limited access of the property to unauthorized
personnel and the distance (approximately one mile) of the nearest drinking water supply well
to the site.

3.2 Possible Sources of Contamination

The PRlVSI Report issued by EPA in 1988 identified 74 solid waste management units and one
additional area of concern (AOC) at the Cedar Chemical facility (A complete list of the
SWMU's can be found in Appendix F and a map showing the location of the SWMU's can be
found in Figure 3.1). Thirteen of the SWMU's and the one AOC identified by EPA were
considered to have a strong potential for past releases to the environment and will require further
investigation to determine if a release has occurred . The following sections describe each of
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these units based upon the observations made during the PRlVSI, including the possible
contaminants released from each unit and the most likely release pathway. Table 3.1 lists all
74 SWMU's and their current status.

3.2.1 SWMU #3 - Railroad Loading and Unloading Sump

This unit is a severely deteriorated concrete sump located near the railroad tracks next to the
main tank farm. The sump is approximately 2 feet by 3 feet by 2 feet deep and the sides of the
unit have deteriorated and fallen into the sump. The unit was built in the 1970s and was taken
out of service in the mid 1980s. The sump was used to contain any spillage that may have
occurred during loading and unloading material from rail cars. There are no records of past
spills from this unit and there no visible signs of a release into the soils adjacent to the unit.

The past potential for releases from this unit to soil, groundwater, and subsurface gas is possible
due to the condition of the sump and the nature of the materials used at the site. The past
potential for releases from this unit to air and surface water is moderate, and low respectively.

• 3.2.2 SWMU #59 - Stonnwater Drainage System

This unit consists of a series of unlined ditches and corrugated metal pipe which drain the entire
facility to the stormwater sump (SWMU #60). The ditches are unlined and vary in width from
approximately 3 to 6 feet, and in depth from approximately 2 to 5 feet. One of the ditches is
within 10 feet of the yellow stain area (AOC #1). In the event of rain, the first 150,000 gallons
is drained to the stormwater sump and eventually into the biological treatment system. The
remainder of the stormwater runoff is diverted through a manually operated gate to NPDES
permitted outfall #001 that drains offsite to the industrial park drainage ditch. The industrial
park ditch drains to Beaver Bayou then into Big Creek and eventually to the White River.
During the VSI, an oily film was observed on the water near the control gate.

Releases from this unit to air, soil, groundwater, and subsurface gas is possible because the unit
is unlined, and because many of the constituents of the waste managed by this unit are volatile.
Releases to adjacent surface water could occur during heavy rains through NPDES-permitted
outfall #00I.

3.2.3 SWMU #60 - Stormwater Sump

•
This unit, a component of the wastewater treatment system, is an earthen basin approximately
50 feet wide by 12 feet deep with a capacity of 200,000 gallons. This unit receives stormwater
runoff, boiler blowdown, and noncontact cooling water. The storm water runoff comes from
the stormwater drainage system (SWMU #59). Under normal operating conditions, stormwater
stored in this unit is pumped to the API separator (SWMU #62). This unit could conceivably
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conlain any of the chemicals used at the facility. However, since production areas are curbed
and storage areas are diked, the volume of chemical waste to total water volume would be
relatively low.

Releases from this unit to soil, groundwater, and subsurface gas is possible because the unit is
unlined. Releases to the air is also possible due to the volatile nature of the chemicals used at
the plant. The potential for releases to surface water from this unit is low because excessive
inflow is diverted to the industrial park drainage ditch offsite.

3.2.4 SWMU #63 - Wastewater Tank #2

This unit, a component of the wastewater treatment system, is a steel tank 12 feet in diameter
and 15 feet high with an approximate capacity of 13,000 gallons. The tank receives waste
directly from the production areas, then pumps its effluent directly to the aeration basin (SWMU
#65). The unit is equipped with a sampling valve. The soil surface adjacent to and around this
valve was observed to be stained. The unit is located on a concrete pad on top of an earthen
dike which separates the aeration basin (SWMU# 65) and the polish pond (SWMU #68). The
dike is sloped toward the two ponds in order to direct any spillage into the ponds .

Releases from this unit to soil, groundwater, and subsurface gas is possible because the soil
below the unit is unlined, allowing any spillage to directly contact soil. The potential for
releases to the air is low because of the volatility of the constituents present in the wastes
managed at this site. The potential for releases to the surface water from this unit is also low
because the area around the unit is diked, and releases would drain to either the aeration basin
(SWMU #65) or the polish pond (SWMU #68).

3.2.5 SWMU #64 - Flow Equalization Basin

This unit, a component of the wastewater treatment system, is an 8,000,000 gallon basin
measuring 295 feet x 353 feet x 15 feet deep. The unit is lined with bentonite clay, and receives
wastes from the API separator (SWMU #62). The unit is equipped with a 25 horsepower
aerator and circulates its waste to the aeration basin (SWMU #65). This unit could conceivably
contain any of the wastes from the API separator (SWMU #63).

The potential for releases from this unit to the soil, groundwater, and subsurface gases depends
largely on the integrity of the liner which is currently unknown. The potential for releases from
this unit to the air is considered moderate because of the potentially volatile nature of the
constituents of the waste managed by the unit and aeration operations . The potential for release
from this unit to surface water is considered .low because it is unlikely that any breaching or
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overflow would occur at this unit due to the considerable margin for error provided by the low
operating capacity (2.0 million gallons) relative to the actual total capacity of the unit (8 million
gallons).

3.2.6 SWMU #65 - Aeration Basin

This unit, a component of the wastewater treatment system, is a 600,000 gallon basin measuring
127 feet x 262 feet x 15 feet deep. The unit is lined with bentonite clay, and receives wastes
from the flow equalization basin (SWMU #64) and wastewater tank #2 (SWMU #63). The
aeration basin has a nine day retention time in which the contents are completely mixed using
bottom-mounted aerators. Following treatment in the unit, wastewater is pumped to two
rectangular clarifiers.

The potential for releases from this unit to the soil, groundwater, and subsurface gases depends
largely on the integrity of the liner which is currently unknown. The potential for releases from
this unit to the air is considered moderate because of the potentially volatile nature of the
constituents of the waste managed by the unit and aeration operations. The potential for release
from this unit to the surface water is considered low because it is unlikely that any breaching
or overflow would occur at this unit due to the considerable margin for error provided by the
low operating capacity (2.0 million gallons) relative to the actual total
capacity of the unit (8 million gallons).

3.2.7 SWMU #68 - Polish Pond

This unit, a component of the wastewater treatment system, is a 4,000 ,000 gallon basin
measuring 206 feet x 252 feet x 15 feet deep. The unit is lined with bentonite clay , and receives
wastes from the clarifiers (SWMUs #66 & #67). The polish pond has a retention time of nine
days, at which time the effluent is pumped 4.5 miles through an 8-inch, epoxy lined pipe to the
Mississippi River where it is discharged at NPDES-permitted outfall #002.

The potential for releases from this unit to the soil, groundwater, and subsurface gases depends
largely on the integrity of the liner which is currently unknown. The potential for releases from
this unit to the air is considered moderate because of the potentially volatile nature of the
constituents of the waste managed by the unit and aeration operations. The potential for release
from this unit to surface water is considered low because it is unlikely that any breaching or
overflow would occur at this unit due to the considerable margin for error provided by the low
operating capacity (2.0 million gallons) relative to the actual total capacity of the unit (8 million
gallons).
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3.2.8 SWMU's #69-71 - Inactive Ponds #1, #2 & #3

These units are part of a three pond wastewater treatment system that was utilized at the site
from 1970 to 1978. In 1978 the ponds were drained by a disposal contractor and filled with
soils taken from the Cedar Chemical property. Ponds #1 and #2 were approximately 120 feet
x 150 feet x 10 feet deep and Pond #3 was approximately 30 feet x 150 feet x 4 feet. The units
were constructed of earthen fill and were not lined. Pond #3 also contained limestone for acid
neutralization. The units received wastes from onsite production processes and some wastes
generated offsite until 1978. The wastes managed at this site include propionic acid, calcium
chloride solution, and neutralized sulfuric acid waste. This list does not include the wastes
disposed of at this site by Helena Chemical Company, which are currently unknown and could
have been any of the 100 to 200 compounds Helena Chemical used and formulated .
Contamination of the surface and subsurface of the unit has been confirmed by EPA.

Releases from these units to soil, groundwater, and subsurface gas is possible because the units
were never lined. The potential for air and surface water releases from this unit is considered
low because the unit is now covered.

3.2.9 SWMU #72 - Drum Vault

This unit consists of a concrete vault with walls of poured concrete , a floor of gravel, sand, and
possibly cement, and a concrete cap which forms the floor of the warehouse onsite. In addition
to fill sand and gravel, the vault contains approximately 250 drums of solidified, low grade,
herbicide which did not meet sale specifications. It is believed that the drums were placed in
the vault in early 1976.

The potential for releases from this unit to the soil, groundwater, and subsurface gas is unknown
because the materials and design used in building the vault are largely unknown. The potential
for releases from this unit to the air and surface waters is unlikely
because the vault is located below grade.

3.2.10 SWMU #73 - Buried Drums

•

Drums containing potentially hazardous materials have been discovered on the site . The drums
were discovered during excavation of a drainage ditch onsite. The content and condition of the
drums are unknown. A removal plan for the drums has been approved by the ADPC&E and
will be implemented under the agreement established in the current CAG.

The potential threat to the environment is unknown because the contents and conditions of the
drums is unknown; however , the condition of the drums can be determined following removal
activities. If any of the drums have leaked hazardous materials , the proper assessment activities
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will be conducted to determine the nature and extent of impact to the surrounding property .
These activities will beconducted separately from the Facility Investigation portion of the CAO.

3.2.11 SWMU #74 - LoadinglUnloading Area (Railroad Spur)

This unit is an unlined section of ground covered with crushed stone underlying the railroad
spur. It is approximately 30 feet by 300 feet. This unit receives wastes from unloading of raw
materials and loading of product and waste by-products. The unit is located near the northern
perimeter of the facility along the main tank fann. Staining was observed along the entire length
of the unit during the VSI.

Areas of the facilities ground surface are covered with a yellow stain. These stains may
originate from another company dumping a product (possibly dinitrobutylphenol) directly on the
soil onsite. One of the stained areas was located north and east of the warehouse.

Releases from this unit to soil, groundwater, and subsurface gas is possible because the unit is
unlined. The potential for releases from this unit to the air is moderate because there are
volatile chemicals handled at this unit. The potential for release from this unit to surface water
is low because the unit drains to the facility's stonnwater drainage system (SWMU #60).

• 3.2 .U Area of Concern #1: Yellow Stain Areas

These stains are an indication of a release directly to the soil onsite. Since extensive soil
staining is present it is possible that this contaminant may have impacted groundwater. The
potential for release of subsurface gas or airborne contaminants depends on the volatility of the
contaminant.

Table 3 .1 "
SOUD WASTE MANAGEMENT UNITS

CEDAR CHEMICAL COMPANY

SWMU NUMBER NAME

1 & 2 Railroad Loading and Unload ing Sumps

3 Railroad Loading and Unload ing Sump

STAruS

Active

Inactive

5 Production Area #3 Drainage System and Sump

4 Production Areas #1 and #2 Drainage System and Sump

• 6

7

Production Area #4 Drainage System and Sump

Production Area #5 Drainage System and Sump

Active

Active

Active

Inactive
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T~3.1 '"

SOUD WASTE MANAGEMENT UNITS ,,,,<

CEDAR CHEMICAL COMPANY
.. %.,

SWMUNUMBER .,.;.:
.....

NAME STATUS

8 Boiler Blowdown Area Sump #1 Active

9 Boiler Blowdown Area Sump #2 Active

10 Laboratory Sump Active

11 Sump Near Main Tank Farm Active

12 Maintenance Shop Drainage System and Sump Active

13 Truck Scale Sump Active

14 Packaging Building Sump Active

15-17 Air Emissions Scrubbers #01, #02, #03 Inactive

18 Air Emissions Scrubber #04 Active

19 Sump in Main Tank Farm Diked Area #1 (North) Active

20 Sump in Main Tank Farm Diked Area #1 (South) Active

21 Sump in Main Tank Farm Diked Area #2 Active

22 Sump in Main Tank Farm Diked Area #3 Active

23 Waste Storage Tank PE-209 in Main Tank Farm Diked Active
Area #4

24 Waste Storage Tank 002 in Main Tank Farm Diked Area Active
#5

25 Sump in Main Tank Farm Diked Area #6 Active

26 Sump in Main Tank Farm Diked Area #7 Active

27 Tank B-109 in Main Tank Farm Diked Area #7 Active

28 Waste Storage Tank B-112 in Main Tank Farm Diked Inact ive
Area #8

29 Sump in Main Tank Farm Diked Area #9 Inactive

30 Waste Water Storage Tank B-102 in Main Tank Farm Active
Diked Area #10

31 Sump in Main Tank Farm Diked Area #1 1 Active
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Table 3.1
»

souo WASTE MANAGEMENT UNITS '
CEDAR CHEMICAL COMPANY '

SWMUNUMBER ·· NAME$ "tio' STATUS

32 Sump in Main Tank Farm Diked Area #12 Inactive

33 Tank N·204 in Main Tank Farm Diked Area #13 Active

34 Tank N·201 in Main Tank Farm Diked Area #14 Active

35 Tank N-205 in Main Tank Farm Diked Area #15 Active

36 Tank N-206 in Production Area #4 Active

37 Sump in Main Tank Farm Diked Area #16 Active

38 Sump in Main Tank Farm Diked Area #17 Inactive

39 Tank M·'05 in Main Tank Farm Diked Area #17 Inactive

40 Sump in Main Tank Farm Diked Area #18 Inactive

41 Sump in Main Tank Farm Diked Area #19 Inactive

42 Sump in Second Tank Farm Diked Area #1 Active

43 Wastewater Tank 014 in Second Tank Farm Diked Area Active
#3

44 Hazardous Waste Storage Area Inactive

45 Nonhazardous Waste Storage Area Active

46 Drum Storage Area Active

47 Drum Crushing Area Active

48 Waste Drum Stag ing Area Active

49 Scrap Drum Storage Wagons Active

50 Waste Drum Stag ing Area in Main Tank Farm Area Active

51 Waste Oil Drum Active

52 Drums Active

53 Solvent Cleaner Tank Active

54 Miscellaneous Drum Storage Active

55 Dumpsters Active
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.....

Table 3.1
SDUD WASTE MANAGEMENT UNITS ·

.... " '., CEDAR CHEMICAL COMPANYi k
>.

SWMUNUMBER NAME.; "f
'W- STATus

56 Laboratory Waste Rack Area Active

57 Warehouse Drum Storage Area Active

58 Loading /Unloading Dock Area Active

59 Stormwater Drainage System Active

60 Stormwater Sump Active

61 Wastewater Tank #1 Wastewater Treatment System Active

62 API Separator Active

63 Wastewater Tank #2 Wastewater Treatment System Active

64 Flow Equalization Basin Active

65 Aerati on Basin Active

66 Clarif ier #1 Active

67 Clarifier #2 Active

68 Polish Pond Active

69 Inactive Pond #1 Inactive

70 Inactive Pond #2 Inactive

71 Inactive Pond #3 Inactive

72 Drum Vault Inactive

73 Buried Drums Inacti ve

74 Loading /Unload ing Area (Railroad Spur) Active
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Mar c h 12 . 1991

Cedar Cheml cal Cor c.
P .O . Bo x 2 711 9
West He lena . Ark a nsas 72 3 9 0

At tn : Gr e g Sa tterf ie l d

Entek~ : 9 1-06 8 5
Sam c l e 10 : III

ANALYTICAL AND QUAL I TY CONTROL RESULT S

TCLP CHARACTER I ZATION
SEM I - VOLA TILES

Date /Time Analyz ed :
Date / Ti me ana l y zed :

3 /05/91 (1600 )
3/05/ 9 1 ( 1825)

Parame t er Units
(mg/L )

Amount
Detec ted

Blan k 'l.Varian ce
Du p l i cate

'l.Spi ke Recovery
Matri x Cont ro l

a-cresol <0 . 2 5 <0 . 0 0 5 NS NS
m- c r e so l <0 . 2 5 <0 .00 5 NS NS
o - c r e s o l <0 . 2 5 <0 . 00 5 NS NS

Pen tach lorocheno l <0 . 2 0 <0 . 0 0 11 * 151
2 . 4 .5-Tri chloro che nol <0 . 1 5 <0 . 00 3 * NS
2 . 1l .6-Trichlor o c henol <0 . 15 <0 . 0 0 3 * 121
I,ll -D i chlorobenzene <0 . 20 <0 .004 * NS

• - -, 2 . 4-Din i troto I u ene <0 . 3 0 . \~ <0 . 0 0 6 * 84 .2
-~ He x a c h l o r oben z en e <0 . 2 5 .\~ <0 . 0 0 5 * 6 7. 1
~He x a c h l oro bu t ad i en e <0 . 4 5 •'So <0 . 0 0 9 * 12.7

He xa c hloroet hane <0 . 10 <0 . 0 0 2 * NS
Nitrobenzene <0 . 10 <0 . 0 0 2 * 26. 1
Pyr id i ne <0 . 2 5 <0 .00 5 NS NS

SURROGA TE RECOVE RY FOR SEMI -VOLATIL ES
'l.

1 . D6 - P heno 1
2 . D2- Fl uo r o chenol
3 . 2 .4 .6-Tri bro mocheno l
4. 0.4 Terphe n y l
5 . 2-Fluorobiche n yl
6. OS-Nitrobenz en e

* - No r e c ove r y due to dil u ti on .

Recovery

*
*
*
*
*
*

NS = No t S Di ke d

Ana lyzed by :

•
11701 Interstate 30 • Bldg. 1 • Suite 108 • little Rock. AR 72209

Rev i ewed by :~'\ \(\rCg • , s.
RaiD VocQue '\:
Laboratory Man a ger

Entek Laboratory
(501) 455-1316 P.O. Box 78{) • Mabelvale. AR 72103



De c em b er 1'3'3 1

Attn : J ohn Wagn er

'31-83 11
~1

Cor por a t ion

12 / 0 5 / '31 (1340)
12 / 2 1/'3 1 (1 7 50)

Date Re c ei ved :
Date Anal y z e d :

723 '30

En tek II :
Samp I e I D:

_ edarCh e mi c a l
P . O. Bo ~ 274'3
Hwy , 242 S .
West Hel e n a , AF;

AN ALYT I CAL AND QUAL I TY CONTROL RESULTS
TCLP CHARACTERI ZAT I ON

Pa r ame t e r
Amo unt

Detected Blank
Prec i s i o n
I.Var i ari c e

I.Recover y
Co n t ro l Matri x

---- --- - - - --- - - ----------------------- ----------------------------------

Ba s e NeLttra ls

raised due to diluti on

He x achl or obutadiene
2 - 4 - 0 i n i t rot o l u e n e

~He~ ac h l or obenz en e

~ Detection Limits

<0 . 0 5 #
<0 . 0 5 #
<0 . 05 11

<0 . 0 0 5
<0 . 0 0 5
<0 . 0 0 5

0 . 0
0 .0
0 .0

85. 1
109
103

79 .6
7 5 .8
4 1. 6

All v a l ues are in mg/L . * = No Recovery due to dilution

Internal St andar ds :
d-4 Di chl or obenzene
d -8 Na p h t h a l e n e
d-l 0 Acenaph t h e ne
d - l 0 Phenanthrene
d-1 2 Chrys e ne
d-1 2 Pery l e ne

Surrogates :
d-5 Nitre.benzene
2 - F luo r o b i ph e n y l
d -14 Terphenyl

'l. Recovery

*
*
*

Analyzed b y:

Rev i e wed b y:

Bobbie Hall
Ch e mi s t

'7311' //,~kC

•
11701 Interstate 30 • Bldg . 1 • Suite 108 • U tile Rock, AR 72209 (501) 455· 1316

Entek Laboratory J0...
P.O. Box 780 • Mabelvale, AR 72103 ~



• Marc h 12. 1991

Cedar Chemi cal Coro.
P .O . Bo x 2749
West Hel en a . Arkan s a s 72390

Attn: Greg Sat t erf i eld

E n t ek~: 91-0 6B5
Samol e 10 : # 1

ANALYT I CAL AN D QUAL I TY CONTROL RES ULTS

TCLP CHARACTERI ZATION

VOLATI LES

Date /Ti me Samol ed :
Date/Time Recei ved :

2/ 11 / 9 1
2 /11/ 9 1 ( 1510)

Date/T im e Analyzed : 2 /2 6 / 9 1
( 16 40)

'l.Soi ke Recov e r'" Y
Mat r i x Co nt ro l

0- ......

Blan k *'l.Va ri a n c e
Du o li c a t e

Ana l yz ed b :

Amoun t
Detecte d

Units
( mg / Ll

* This s a mole wa s not used as a duo licate.
NS = Not Soike d ( .

----- - - - -- - - - - - - - - - - - - --- --- - - - - - ---- --- --- - - - - - - - -------- - - - - - - - - - - -- - -
P a r ame t e r

Ben2en e <0 . 0 4 <0 . 0 4 8 3. 5 93 .3

Ca r bo n Tet r'"a chlor'"ide <0 . 0 4 <0 . 0 4 9 7.B 98. 0

• Chlor'"oben zene <0 . 0 4 <0 . 0 4 9 0.8 103

Ch l o r'" o f o r m <0 . 0 4 <0 . 0 4 110 113

1. 2 -Dichlor'"oe thane <0 . 0 4 <0 . 0 4 103 112

1.1-Dichlor'"oet hylene <0 . 0 4 <0 . 0 4 118 69.6

Methyl Ethyl Ke t o n e <0 . 0 4 <0 . 0 4 NS NS

Tet r'" a c h lo r o ethe n e <0 .04 <0 . 0 4 90.9 102

Tr ichlOr'"oet hene <0 . 0 4 <0 . 0 4 93.1 101

Vi nyl Ch loride <0 .04 <0 . 0 4 NS NS

SURROGAT E RECOVERY FOR VOLATI LES
'l. Recove r y

1. D4-D i c h loroethane 8 3.4

2 . D8- To luene 8 2 .7

3 . Bromof luoro ben z en e 9 1.2

o nnie Bu c kwa l ter

Re v iewe d by:

•
1170 1 Interstate 30 • Bldg. ' • Suite 108 • Little Rock, AR 72209 (50') 455-'3'6

Entek Laboratory
p.o. Box 780 • Mabelvale. AR 72103



• March 13 . 1991

Ced a r Ch emi c al Coro .
P.O . Bo x 2749
West Helena. Ar kansas 72390

Attn : Greg Sa tter f ie l d

Ente k II
Samol e 10

91-0685
II I

Date /Ti me Samoled : 2/1 1/ 91 (NS)
Date /Time Rece i ved : 2/ 11 /91 ( 1 5 10 )

ANALYTICAL AN D QUAL ITY CONTROL RESULTS

TCLP CHARACTER I ZAT ION

Pa rameter
Units
( mg/ Ll

Amount Blan k
De tected

'l.Va r i an c e
Duol ica te

'l.Soik e Recov e r y
Ma t rix Con t rol

Date /Time Ana l yzed : 2/27 /91 (14 30)

•
METALS

Arsenic
Ba r ium
Cadmium
Chromium
Le a d
Mercury
Selenium
Sil ver

<0 . 00 2 <0 . 0 0 2 0 105 10 5

6.68 <0 . 10 16 103 112

<0 . 0 1 <0 . 0 1 0 101 101

<0 . 0 5 <0 . 0 5 0 9 4 9 7

<0 . 10 <0 . 10 0 100 9 5

<0 . 002 <0 . 0 0 2 0 103 9 7

<0 . 0 0 2 <0 . 0 0 2 0 96 103

0 . 0 7 <0 . 0 2 3 1 9 4

•

NS = No t S oecified

Ana lyz e d b y:

Ana lyzed b y:

Re v iewed by :

11701 Interstate 30 • Bldq. 1 • Suite 108 • Li ttl e Rock, AR 72209 (SOl) 455-1316

Entek Laboratory
P.o . Box 780 • Mabelvale. AR 72103
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Report Format

Presented in this report are the results and recommendations that

have evolved and developed from this study. Initial sections of this

report describe the field and laboratory phases. These sections are

followed by a description of the geology, ground water conditions, and

general site and soil conditions. SUbsequent sections of this report

present results and conclusions.

FIELD STUDIES

Sample Borings

Subsurface conditions at the site were explored as follows:

Ground Completion Completion
Boring No. Surface Elev.* Depth, tt Elevation

e 1 194.0 48 146.0
2 195.3 140 55.3
3 195.2 43 152.2
4 194.8 53 141. 8
5 196.8 48 148.8
6 194.1 150 44.1
7 194.4 46 148.4

* Elevations are for top of concrete pad surrounding protective
casing.

The approximate boring locations are shown on the Plan of

Borings, Plate 2. The ground surface elevations for the borings were

determined using benchmark El 200.2 for the top of rail above the

existing concrete culvert. The stratigraphy and results of field and

laboratory tests are summarized on the boring logs, Plates 3 through

11. A key to the terms and symbols used on the log forms is

presented as Plate 12.

The sample borings were drilled using a truck-mounted rotarye drilling rig. Soil samples were typically obtained at 2-ft intervals

through the upper fine-grained soils and at 5-ft intervals below that.
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cohesive soils were sampled using a 3-inch .diameter thin-walled tube

hydraulically advanced into the soil. Granular soils were sampled

using a 2-inch diameter split-barrel sampler. The values (N-values)

presented in the "Blows Per Ft" column on the boring logs represent

the number of blows of a 140-lb hammer falling 30 inches to drive the

split-barrel sampler.

All soil samples were removed from the samplers in the field and

were visually classified by our soil technician. Shear strengths of

cohesive soils were estimated in the field using a calibrated hand

penetrometer. The estimated cohesion values are plotted on the log

forms, in tons per sq ft, as small circles enclosing an "x". The

samples were then sealed in appropriate containers for transfer to our

laboratory for further testing.

Piezometer Installation

• Borings 1 through 7 were advanced using wet rotary drilling

procedures. Potable water obtained from the city water supply system

was used as the drilling fluid. Borings 2A, 3A, and 6A were advanced

using dry auger procedures. The purpose of Borings 2A, 3A, and 6A was

to evaluate ground water conditions within the upper fine-grained soil

strata.

Piezometers were installed in each of the boreholes. The

piezometer riser pipe and screen consisted of threaded PVC pipe. The

screen openings were machine-cut o.olO-inch slots. No. 2 blast sand

was used for the filter pack around the slotted screen. A single,

approximately 3-ft seal was constructed above the sand fill using

bentonite pellets. A cement/bentonite grout was placed from the top

of the bentonite seal to the ground surface. protective steel casing

was then set into the grout to enclose the PVC riser. The piezometer

installation details are shown on Plate 13.

~eld Permeability Testing

.., Variable-head tests were conducted on selected piezometers using

bbth falling-head and rising-head procedures. Estimated permeability
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~ values were computed us ing the data obtained and appropriate formulae

(Hvorslev, U. S. Corps of Engineers, W.E.S.). The computed field

permeability estimates are tabulated in a subsequent section of this

report.

LABORATORY TESTING

Classification and Index Testing

Classification testing consisted of plastic and liquid limit

tests and sieve analyses through the No. 200 sieve. The plastic and

liquid limit and moisture content test results are plotted in

· a c c or da nc e with the scale and symbols presented in the legend in the

upper-right portion of each boring log form. The percentage of soil

passing the No. 200 sieve is noted in the "Minus No. 200" column on

the log forms. The results of the classification tests are summarized

on Plates 14 through 16. Selected grain size curves are also shown

graphically on Plate 17.

~permeabi1itYTests

Laboratory permeability testing was conducted on undisturbed soil

samples using falling-head test procedures. 1 In ' the falling-head

test, de-aired water is allowed to flow under gravity through a

specimen of known cross-sectional area, and the "head" loss is

recorded. Computations are then performed for each test to determine

the coefficient of permeability : The permeability test results are

noted at appropriate depths on the log forms and are also tabulated on

Plates 14 through 16.

SITE GEOLOGY

The project s ite is located in the Mississippi Embayment

Physiographic Region. The surficial deposits at the site are composed

of geologically recent alluviUlll of Quaternary Age. These deposits

typically grade from silt and clay in the upper portion to sand with

~ Test procedures in accordance with T. W. Lambe, Soil Testing
~nqineers. Jobn WillY i SODI. ~

for

- --- - ---- -
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... gravel in the lower part.

At the project site, the thickness of the fine-grained soil cap

is in the order of 25 to 40 ft. portions of these upper soils

apparently consist of outwash from Crowley I s Ridge, as evidenced by

the relatively high silt content. These soils likely represent swale

fill and flood-basin deposits.

The lower portion of the Quaternary unit consists of silty and

very fine-grained sand to coarse-grained sand with some gravel. The

alluvium generally becomes more coarse-grained and cleaner with

increasing depth. These sand units are apparently channel-lag,

channel-bar, and point-bar deposits.

On the basis of our sample borings, the base of the Quaternary

sands is near EI 50 to 60 at the project site. As shown on the

Structural Contour Map (Plate 18), the base of the alluvial aquifer

slopes downward to the southwest away from crowley's Ridge. The

contours shown are based on boring data in conjunction with the

... available U. S. Geological Survey Well Data.

The Quaternary alluvium is underlain by the undifferentiated

Jackson-CIa iborne Group. This unit crops out on crowley I s Ridge in

Phillips, Cross, St. Francis, and Lee Counties. The Jackson Group was

deposited primarily under marine conditions and typically consists of

. gray, brown, and green silty clay with some lignite. The upper

portion of the Claiborne Group typically consists of silty clay with

some interbedding of thin and discontinuous beds of sand and lignite.

The Jackson-Claiborne clays act as a confining bed under the alluvial

aquifer.

The upper clay of the Claiborne Group is underlain by the Sparta

Sand in Phillips County . Sparta Sand consists mainly of gray, very

fine to medium sand with brown and gray sandy clay. Most of the

formation was deposited as the beach of an advancing sea. According

to available U.S.G.S. mapping, the top of the Sparta Sand is present

near EI -200 (approxj.mately 400-ft depth). The thickness of the

~parta sand is in the order of 300 to 400 ft. The Sparta sand is the

~ajor deep ground water aquifer in the area. The potentiometric



GRUBBS, GARNER , HOSKYN , INC.
Job No. LR88-134

•
July 19, 1988
Page 6

s ur face in the Sparta sand i s near EI 150 , and the direction of flow

i s to the southwest .

WELL SURVEy

Domestic and industrial water supply in the area is obtained from

t he municipal system. As shown on Plate 19, the West Helena water

supply is obtained from deep wells extending into the Sparta sand

aquifer . Accord ing to U. S.G .S. i n f orma t i on, the Sparta Sand wel l

y ields approximately 750 gallons per minute.

Wells within the Quaternary aquifer are present in the vicinity

of the project site. These wells are used for irrigation and are in

the order of 100 to 135 ft i n depth. Yields range from approximately

700 to 1000 gallons per minute. The approximate well locations are

shown on Plate 19. This information was obtained both from the

411r.s.G.s. files and from a l ocal landowner.

Stratum II:

GENERAL SOIL CONDITIONS

The stratigraphy encountered in the sample borings at the project

site may be generalized as follows:

Stratum I: Interbedded very stiff to firm tan, gray , and
brown silty clay (CL) and clayey silt (ML) was
encountered at the ground s urface over the projec~

site to depths of 27 to 42 ft. The base of the
upper fine-grained soils is near EI 155 to 170.
Coefficients of permeability i n the silty clay
portion were found to range from 8.5 x 10-8 to 3.0
x 10-7 em/sec. In the clayey silt portions, the
coefficients of permeability were found to range
from 2.5 x 10-7 to as high as 4 .0 x 10-5 em/sec:

Medium dense to dense silty fine sand was
encountered beneath Stratum I to depths of 134 to
143 ft. As shown on Plate 18, the base of the
alluvial sand is at El 51 to 61 over the site .
The upper portions of this stratum were found to
be very f ine-grained with a high silt content .
Below depths of approximately 50 ft, the a lluvium
was found to generally consist of relatively clean
fine to coarse sand with some gravel. As a•

~~._------~
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consequence, the lower portions of the sand are of
much higher permeability . The permeability of
this stratum is discussed in a subsequent section
of this report; and

The basal stratum was found to consist of very
stiff dark gray sandy clay with lignite. We
anticipate that the coefficient of ~ermeability of
this stratum is less than 1.0 x 10- em/sec.

To assist in discussion and visualization of subsurface

stratigraphy, two (2) Generalized soils Profiles were prepared and are

shown on Plates 20 and 21. These profiles are considered to be

. representative of overall conditions. In using the profiles, it

should be understood that the subsurface stratigraphy between borings

was inferred from conditions encountered in the borings. Variations

in stratigraphy and soil conditions should be anticipated.

Additionally, the natural transition between alluvial soil types

present at the site is generally gradual, and the indicated boundaries

~annot be considered as precise.

RESULTS AND CONCLQSIONS

Hydraulic Conductivity

The hydraulic conductivity of the alluvial aquifer was estimated

using both field and laboratory testing procedures. The results of

the field variable-head ("slug") tests are as follows:

Depth of Estimated
Piezometer Interval Coefficient of

No. Tested. ft IVJ2g Permeabil ity , em/sec

1 38 - 48 falling-head 3.6 x 10-5
2 125 - 135 falling-head 2.4 x 10-2
3 33 - 43 falling-head 2.1 x 10-4
4 42 - 52 falling-head 2.8 x 10-5
5 38 - 48 falling-head 5.1 x 10-5
6 138 - 148 falling-head 2.5 x 10-2

• 7 35 - 45 falling-head 7.1 x 10-4
rising-head 4.6 x 10-4



July 19, 1988
Page 8

GARNER , HOSKYN, INC.
LR88-134

As shown , the hydraulic c ondu c tivit y of the deeper sands i s in

the order of 2.5 x 10- 2 em/sec . The hyd r au lic conductivity of the

upper more f ine-grained silty sands, however, is in the order of 3.0 x

10-5 to 5.0 x 10-4 em/sec.

On the basis of grain s ize curves and the Hazen Formula , the

permeability of the deeper sand units is i n the order of 1 .0 x 10-2 to

4.0 x 10-2 em/sec. The hydraulic conductivity of the aquifer was also

computed using a well formula for the y ield and depth of the nearby

irrigation well. On that basis , we computed a hydraulic conductivity

of 3.0 x 10-2 em/sec.

In summary, it appears that the hydraul ic conductivity of the

cleaner sand is approximately 3.0 x 10-2 em/sec. Publ ished data,

however, indicates higher hydraulic conductivities in other portions

of Phillips County. The lower hydraulic conductivity obtained at the

site is apparently related to the silty and relatively fine-grained

_ ha r a c t e r of the sand .

The hydraulic conductivities of the upper silty clay and clayey

silt soils were found to be quite variable. The cleaner and

predominantly silt soils possess much h igher conductivities than the

silty clay soils. Hydraulic conductivities as high as 4.0 x 10-5

em/sec were obtained for Boring 6.

GRUBBS,
Job No.•

Water
Elevat ion

Piezometer
No.

~

n I . P?r.h s
Ground Water Movement wh A<4. J~ (V~ 1..,.ls a;./f:r, ._f ~ ,¥>- :. .• 0.> VI'

The ground water ~evels obtained on June 22, 1988 are as
follows: --:r;, , ~ .>.t.u ..,~ 6>, -fl" i~ ,£0'0 - oII,v) _." -l· J

Ground J~h.!J.~ ~ dMIL..~ .
Surface d q Water

Elevat ion pepth. ft

1 194 .0 27.9 v 166.1 "
2 195.3 28.9 ri.« 166 .4 1105 . -';

2A 195 .4 Dry
3 195.2 28.9 ~ q 166.3 I "r.. :
3A 195.2 Dry
4 194.8 28 .8 ~'7 166 .0 \ \" . S

• 5 196.8 30.2 " 166.6 "
6 194 .1 28. 3 ~ lD 165. 8 I/Q g.,
6A 194 .0 11 .7 182.3
7 194 .4 28 . 2 ~ 1I 166. 2 ' t.. ':.tJ
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The potentiometric surface contours for June 22, 1988 are shown

on Plate 22. The potentiometric surface slopes from El 166.6 in the

eastern portion of the plant site to near El 165.8 near the southwest

corner. In other words, the ground water surface is sloping generally

to the southwest.

The data obtained in this study correlates relatively well with

the Potentiometric Surface Hap by the U. S. Geological Survey for fall

of 1985. The regional direction of ground water flow was generally to

the southwest towards a depression around and near the city of DeWitt.

As discussed previously, our analyses would indicate that the

hydraulic conductivity of the deeper Quaternary sands is in the order

of 3.0 x 10-2 em/sec. Based on recorded water levels, we computed an

average hydraulic gradient across the site of 0.0006. Using the

aforementioned hydraulic conductivity and an average saturated

thickness of 27 meters (90 ft), we computed a transmissivity of 700 m2

per day (7650 ft2 per day). The velocity of flow through the sand

.aquifer is computed to be on the order of 0.02 meters per day (0.05 ft

per day) .

Published data indicates that the transmissivity of the alluvial

aquifer in Phillips County is generally in the order of 34,000 to

35,000 ft 2 per day. At the site, however, the transmissivity is

. apparently reduced by the lower hydraulic conductivity of the fine

sand and silty fine sand soils. Also, the transmissivity of the upper

very silty fine sand soils was neglected in our computations. Due to

the high silt content of this upper zone, the contribution to the

overall transmissivity is relatively minor.

The recommended monitoring well locations are shown on Plate 22.

These well locations are based on the recorded potentiometric surface

of June, 1988 and the plant facility locations. These monitoring

wells should be constructed to monitor the sand of the alluvial

aquifer. Also, one (1) shallow well should be installed to monitor

ground water quality within the "perched" ground zone observed in

411riezometer 6A.

•
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LOG O F BOR ING NO. I
Ceda r Chemical Company

Wes t Helena . Ar kansas

n ' E: Wash LOCATION : See Pla te 1

t COHESION, TON/sa rT.. a #.. -..... -' .. c
0 .1 0.' 0.' 0. ' ,.0 1.1 ... g0 .. ... ,."-:z: • -' DESCRIPTION OF MATER IAL ... 0: " N.. a u.. :a :I VI , PLAS TIC WATE R LI QUID

~
.. .. c • .... LI MI T COI\IT E NT, 'Y. L IMIT.. .. .. 0 Z-' +_••-------.-.---------+ I
..

-' "SU"'. EL: 194 .0 • 10 10 so '0 10 .0 10

Ver y st iff to s tiff brown ~

t-- cl ayey silt w/ferrous stain~ • ~

!5 " t i d brown and tan sil ty cLz

I
t-- • 8

Firm t o s tiff tan a nd gr ay 1&· I10 clay ey silt

t-- f~rm brown a nd gray sil ty
k • 1 3 x10-t co sec

101c l a y w/ ferr ous st ains 93 +- +
~ ~ I
t--

8
t--

Ii •20
Medium dense brown and G\.gray

- 1 9 x 10- em sect-- clayey s ilt w/fer rous s t ains
~5 at +- + 91Gray below 24 f t -..-

2!S

e

It it30 ·. Medium dense brown an d gray· .
· s ilty fin e sand

· ··3!5 · .'

•· ,
22·· ··I--

·· , .
·40 ·--- · 29

"'""--- · .·.
f-- ' "· .·4!S ·.
t-- : . ·.· .
f---
!SO
t--

COMI'LETlOJI DIPTM: 48 ft DE,nt TO WATEII
f t DATE: &/ 22/88DATE: &/15 / 88 III 1011111.: 2 7 . 9

•

•

•
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LOG OF BORING NO. 2
Ceda r Chemical Company

West Helena . Arka nsas

TY'E: Wash LOCATION: See Plate 1

t: .... COHESION. TON/ Sa rr.. -.. 0 ,.... ... .. a:
0.1 D.' D.' D.' 1.0 1.1 I.' ~

0 .. ... .. "-:z: • ..I
DESCRIPTION OF MATERIAL Go 0:::0.... a L au

L a .. .... PLASTIC WA TEP L IQUI D
~... >- .. • ... L I MIT CO NT ENT."!. LI MIT• Z...Cl .. 0 +-------------e- --------+ I

195.3
... ::0

SUIl'. EL: • 10 10 so '0 so .0 TO

St iff to very stiff tan
clayey s ilt

5

Stiff brown an d tan silty 95 ..... !+7~t:/ sf c
98',I clay k - 3.0

V •10
I IV 4P

Firm brown clayey s ilt 4P I r I I
100

15
"" : I ,

Firm to soft gray and brown 8 •II
silty clay to very silty

III •~ clay wI ferrous stains and20
rootlets •II 8

.I
Gra y below 24 ftII Gil •25 II ""

· . Dense tan and gray silty fin' II·. ..
37

30 · sand w/gray sandy silt seami
· at 29 t o 30 ft
· .·. •

51·..· .35 ·· '.·
t-- .. :

· ·· 48 I . 740 ·.·r--- . ··.r-- . ··.. so45 ·.·· -fine to medium sand below· 48 ft··. 78 IS"50 ·· ··. ·.·:·. ~ 75 13"·
COMI'I.nIOII 00"nl: 140 ft OIE'TH TO .ATEIl
DAn: 6/8/88 IN 10ll.N.: 27 ft DATE: 6/ 8 / 88
~ caa... ,.....,.., 1Ql:,.

Col IUs. Ea"'_. PLATE 4



See Plate 1

COHESION, TON/ SQ rr
---<O~--

0 .1 D.. 0.1 0 . ' 1.0 1,2 1.4

PLAST IC WATER L.IQUID
L JWI T CO NT[fI,lT, -t. L.IM IT

+-------------e- ------ ---+
10 20 ' 0 40 SO 10 70

48

S3

so

Some gr avel 72 to 72 . S f t an
7S to 7B f t 50

· .t--i... :

LOG OF BOR ING No.2 ( CONT.)
Cedar Chemical Company

West Helena, Arkansas

t---I' I.
1----1.. ,

....... . '
U t---.' .

"LI--'" .
60 ," .
r- ."
t--~ I ' '

• TY" E' Wa sh LOCATION :

t ..... .. -..... ..J II:
0 .. w ...

% • ...
DESCRIPTION OF MATERIAL .. o:~... :II

L OU.. .. :I III ,
" w

,.
c • ...z .. .. 0 z ~c.. ..J :>:z: SUR'. EL: 195.3 •"

•
1-- .'
80 ' . .

1-- . ,
t---I'['

· 't---ir~

90 ..'

t--i'.

82 13"!----+--i--+-+-'-~-~-I

78 I S"

83 13"I--+_+---+_+---I~-+----I~-I

80 13"
Some gr avel at 97 t o 103 f t

100 : . ' SO 6" 1--~~f--1--+--+--+-+--1

t---i ' '' .. 50 6"Gr avel f r eque nt 1 0 6 to 10 7 fl

37

80 IS"

II 0 o. "
t---I~I ' . .· · .t--;{ '

t--~I.

120 ·.
50 4"

· ,t--i. .
50 4"

130 : • .. 50 4"
, .

14 h- -- -...,

•
COIlItlmOIl DEI'TM: 14 0 f t
DAn: 6/8 /88

DE'TM TO WATER
III 101'1111: 27 ft DATE: 6/8/80

-~-
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LOG OF BORING NO. 3
Cedar Chemical Company
"est Helena, Arkansas

TV'E: Wash LOCATION: See Plate 1

t .. COHES ION. TON/ Sa FT..
.~ 0 #... ... .. I<

0 .1 0.' 0.' 0.' 1.0 1.2 I. '
~

e .. ... .. ..: • ...
DESCRIPTION OF MATERIAL ... 0: ".. :II

.. oU
WATER L IQUID.. :I II' ,

~ L"STIC

~
>- c • ... LI W.T CONTENT,". L.IM IT... • e i J.. ..

+._--- --------.------~ 1... ::>
SUII,.. ! L' 195 .2 ..

10 10 so '0 '0 10 TO

~ Fill : Crush ed stone and silt
... cl ay- StilI brown s il t y clay with

'II

ferrous stains and clayey •!5
s i l t pockets and seams

r-- ,
(odor ) 8

10- 1k ~ 8 . 5 x = secr-- .. - --I ~ 10010- 8

- Stiff t o fi re gray and t an • 8- cl aye y silt to very silty15 clay

~ 1+x

r--
- less .:la\'ey below 18 ft 93 aD 99I-- ev k 10-1 em [sec•20
Firm gray and brown very aD
sil~ clay w/ferrous stains

• •!fodor»
25 Fitm-to soft brown and tan

~- clayey silt w/ferrous stain •Gray be low 28 ft w/some fine aD
I-- sand 23 •30 ·: .r-- ·.. Medium dense t o dense gray 28., s il t y fine sand (we t)

1·.
:. •

•35 •,. •-1• 32r--- • •
•r--- .

40 : . •
38 18•""- :i:..

-
45

r--

r--
roo-
r--

to_'UTlON OEPTH: 43 ft DE"M TO WI.TtJIDaTE: 6/20/88 ' N 10111.1: 29 f t DaTE : 6/20/88
0ruIllII, CIamef I IfoeIlyn,~

~
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LOG O F BORING NO, 5
Cedar Chemical Company

West Helena, Arkansas

TY' E: Wash LOCATION: See Place 1

t:: .. COHES ION, TON /Sa FT.. -.. 0 .,... -J .. C
0.2 0._ 0.' 0 . ' 1.0 1.2 lo_ g0 .. ... ....:z: • ...

DESCRIPTION OF MATERIAL ... 0: :0 .... :a L O U
L :I .. , PLASTIC WA TER L IQ UID

~
.. c - ... L I M IT CO NTENT, ,.. L IM IT... ..

i ~.. .. 0 +-------------.---------+ I-J :>
SUII'. EL: 196 . 8 • 10 20 SO _0 so .0 TO

Very stiff gray and tan very
s i l t y clay to clayey silt

7 •II - Q 'v l( - 0 ,., , 0 , ~

Stiff t an silty clay 96 I et-f-!L I I I 100
~ titt t an clay ey silt I e I10

~ I
Firm brown and t an sil t y clay e •

Ir--- (Moi s t) to cl ayey sil t15
r--- •e
t--

~
20

Firm gray and brown s ilty cIa & ~
t-- wiferrous stains

Qt
1

25 ..r---
e

Firm gray and t an clayey silt I I e ~ I I30 - wi some f i ne sand

el I· I I It--
,

Dense tan sil t y fine sand'"- · ',
3235 · ,

~ ·f--' "
,

, '· ,,
" 45 •40 ,

, .. '.,
, ,
, .
, ,

4045 ,
, ,

, •

so
r-
t--

•t--
COII'LETJOII DI:JOTM: 48 f t DI:~TM TO .AT5"
DATI:: 6/17/88 III 10111118: 3 . 2 f t DATE: 6/'1.2/ 88

a.-, a. I HoeIcyn, IIIl:..-
e-lt... e:. . PLATE 8
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LOG O F BOR ING NO. S
Cedar Chemical Company

West Helena, Arkansas

TY~IE : Wash L.OC"TION: See Plate 1

t COHE SION. TON/Sa rT
~ .

0 ,.~

. ~... ..J .. II: C.Z C.• C.I C.• I.C l.Z ... g0 .. ... ....:z: • ... DESCRIPTION OF MATERIAL "- a:" '"..
~

L au
L a .. "- PLASTIC WATER L IQU ID s.. 4 • ~ . L' MIT CONTENT,", \.uur... ..

i~a .. 0 +-------------e---------+ I..J

"SUII', lEI. : 194. I • IC zc SC 4C SC IC 1C

Stiff to soft brown silty cla
,

v
w/clavey silt pockets

atStift to f irm tan clayey silt
5 w/ ferrous nodul es

I I

Stiff gray and brown s ilty • e ;
Iclay w/ferrous staine ~nrl • I

clayey silt pockets ( odeu:») C8 I10
Firm gr ay and tan clay~ •silt I(odor above 17 f t) • ~

I15 ...
Ie •
I,.

20 • 4 . ( 0- 5k • x ce/l ec
95 • • 1U0

Nc n-p ast c25
-ti~ I 100

-gray w/some silty clay seams e
below 28 f t ••30 ,.,

• •r--
35

Qt
l""-

I--

e •40
I

, .
Dense gray s i l t y fine sandI""- .

. ' . - less s il t y and coa r s er wi th
· i ncrea sing dep th 3645 .: :

r- ··..· 40 •50
· ···· ' .· 46.
co.....mo. OEl'Tl!: 150 ft D[~ TO .Anll
DATIE: 6/13/ 88 •• 10111"1: 26 f t DAn: 6/13/88

PLATE 9
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L.0 G 0 F B 0 R I N G N O. 6 (CO N T. )
Cedar Chemical Company

We s t Helena, Arkansas

LOCATION : See Plate 1

~,

#

I---'~--~_........_--......._ ......._-; ~

t COHES ION. TON/So F"T... .
0... ...."- oJ .. 0::

0 .2 0.' 0.' 0.' 1.0 1. 2 I.'0 ..
'" .."-:z: • -' DESCRIPTION OF MATERIAL ... 0:".. L
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COII~O. OEJITH: 150 f t
DAn: 6/13/38
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PLATE 11
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LOG O F BORING NO. 7
Cedar Chemical Company

West Helena, Arkansas

TYPE: Wash L. OCATIOH: See Pl a t e 1
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-' DESCRIPTION OF MATERIAL 0.. 0: " N
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+.-- ----------.----_._-~
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SUII', EL.: 194. 4 • 10 zo JO .0 '0 .0 10

Ve ry stif f to st i f f brown and 8
r-- tan s i l t y clay w/ferrous
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IiStiff br own and tan clayeyr-- silt w/f errous s tains

Ii10
Iii I i

r--- Stiff t an very silty clay
k 1+~J~x 10-' Ct:l sec-w/ clayey sil t s eams 92 99

~
Ii

Ir--
Ii

Soft to f i rm gray and tan to Ii •20 very silty clay to clay ey 8
r-- silt w/ferrous stains

10-k • 6 4 x cm sec
1
25

90 + ... 97-
r-- · , .'lea1um dense 11ght gray t ine

Ii." . .- sandv silt w/ferrous stains· . Stiff dark gr ay sandy clay Ii •·30 ," It w/ shells />--.
Dense tan and gray sil ty fine' ..

· sand (wet)· ,·. -gray below 30 f t·.35 ' .
32 •: ····40 · ·, .·. 38

, .·.
45 · · 43 ••

I--
I--
I--
I--

CO_1'U:T1011 DEPTH: 46 f t DEPTH TO WATEII
DATE: 6/ 16/88DATI: 6/ 16/88 III 10ll1NII: 26 ft
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PIEZOMETER GROUND SCREENED INTERVAL '1 L TER SAND

NO. SURFACE

• ELEVATION
DEPTH, FT. ELEVATION DEPTH , FT. ELEVATION

I 194.0 38 - 48 156 - 146 29 - 48 165 - 146

2 195.3 125 - 135 70 - 60 28 - 140 167 - 55

2A 195.4 11 - 16 184 - 179 9 - 16 186 - 179

3 195.2 33 - 43 162 - 152 24 - 43 171 - 152

3A 195.2 13 - 18 182 - 177 11 - 18 184 - 177

4 194.8 ..2 - 52 153 - 143 32 - 53 163 - 142

5 196.8 38 - 48 167 - 149 30 - 48 159 - 149

6 194.1 138 - 148 56 - 46 40 - 150 154 - 44

6A 194.0 19 - 24 175 - 170 17 - 24 177 - 170

7 194.4 35 - 45 159 - 149 27 - 46 167 - 148

• I~~ Protective
~------- Cover

·.

.
••

•: • . __ Cement/Bentoni t e Grout
'?: .....

••
O'

:.2-inch diameter
PVC Riser ---~~ ••

o. (J'

Slotted Screen
(0 . 010" slot s)

• •'. · .
:~n';":' Bentonite Seal (3 it z)

~ I7'r
7L

: ~--

-t ~:' =~:
~- .::::, '.
-':- '--,
.-.= .'. -' .....;:; ::

No. 2 Blast
Sand

• PIEZOMETER INSTALLATION DETAILS

PLATE 13
- - - - - - - - - --
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SUMM ARY OF CLASSIFICATION TESTS

~1I01'OT I Cedar Chemical Company ItTI' West lIelena. Ark an s a s

SAMPLED LOCATION ••TEII MECHANICAL ANALYSIS "E "_E •• 'L'T'f

OOIOTEIOT "EIICEIOT "IOEII
II" 0".'

FROM DEPTH. FT. pa II CR"T " 0 . '
I IIATIJI." , L. L. P. L. P. r. I '10. "4'". 1/1 ' " . 110. 4 110.' 0 110.40 .0.100 0.'.'. ...,

B- 1 29.6 1.3 x 10- 737 24 13 - - - - - 100 CI
13 - 13.5 -

34.5 45 25 20 - - - - 100 99 93 1. 9 x 10-7 CI

23 - 23.5
~

B- 2 27. 1 38 24 14 - - - - - 100 98 3 .0 x 10-7 CI

7 - 7.5

30. 4 - - - - - - 100 HI

13 - 13.5

22.9 - - - - 100 99 7 SI

39 - 40

21.1 - - - 100 99 97 56 CI

134 - 135

24. 3 40 16 24 CI

IlQ - 140

B-3 25. 6 39 24 15 - - - - - - 100 8 .5 x 10- 8 CI.

9 - 9.<;

28.6 32 26 6 - - - - - 100 99 1.9 x 10-6 HI.

17 - 17.5



• • - • .,

SUMM ARY OF CLAS SIFICATION TESTS

'IO••OT· Cedar Chemi ca l Company IITr· West Helena, Arkansas

SAMPLED LOCATION .aTr. MECHANICAL ANALYSIS ....... a. 'LiTT
OOllTrllT .. rllcrllT ,,'"r' •• aLI

FROM DEPTH, FT. "'"C.IIT "'01
I IIaTUIla L I L . L. P. L. P. I. .'". 114.11. I" '". 110. 4 II O. '0 110.40 110.'00 a.' ••• .11"

8-3 25.3 - - - - 100 99 18
40. 5 - 41. 5

sr

8-4 22.9 33 26 7 - - 100 97 92 90 - 7- 2.5 x 10 HI.
9 - 9.5

r

27.8 28 26 2 - - - - - - 100 1. 6 x 10- 6
HI.

27 - 27. ~

8-5 24. 0 36 26 10 - - - - - - 100 4 .9 x 10-6
HL.

7 - 7.5

29 .1 30 28 2 HL
10.5 - 11

11-6 28 . I Non p l aat I 100 4 . 0 x 10-5
HL- - - - - -

23 - 23. 5

30 .5 29 23 I - - - - - - 100 HI.

? ~ - ?~ ~

19.4 - - - - 10 0 77 3 sp
59 - 60

23. 0 - 100 93 93 91 6 1 9 sp
119 - 120 -
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SUMM ARY OF CLAS SIFICATION TESTS

".o~.eT' C"dar Chemical Comoan- "1', . l~p.s t Helena, Ark~n~ ~q
-

SAMPLEO LOCATION waT,. ...c.t.., t: ""t. t: L t: "'t.L(S I5 ... ··~·.·~·'·IP' e_ce"T ,," ..-
II "

OL.OO"TI!"T
'lea1O.IlIC.IITFROM DEPTH, FT. IIIATUIIA LI L.L. P. L. P. I. I I II. 114 Ill . I,. Ill . 110. 4 110 . I° .0.40 110.' 00 0.'.'. Ulllt

8-6 10 1. 6 - - 100 84 53 18 2 ( lJ'ln l e )
143.5 - 14£

B-7 28.6 34 24 10 - - - - - 100 99 1.3 x 10-7 CL
HI.

13 - 13.5
r

- 733.1 32 26 6 - - - - 100 98 97 6 .4 x 10 HI.
24.5 - 25'.



GRAIN SIZE CURVES
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GRAIN SIZ E IN MILLIMETERS

GRAVEL SAND
SILT OR CLAY0_" I ,... lOA." I ....". I ,...

SAMPLE BOR ING DEPTIl , FT D10 ..em ESTl I1ATED PERMEABILITY, em/ s ec•
A 2 39 - 40 0.011 1.2 x 10- 2
B 3 40.5 - 41.5 O.OOH 9 x 10- 4
C 6 59 - 60 0.019 3 . 6 x 10-2
D 6 119 - 120 0.011 1. 2 x 10- 2

"BR s ed on Hszen Formul a
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•
10501 Stagecoach Road

April 5 , 1989

~
_. _~UlIIY"rn::r
• HoskJn, Inc.,
CGnsuIt:inI Engll un

ao Box 5239 Little Rock, AR 72215 501·455-2536 Fax: (501) 455-4137

•

Cedar Chemica l Company
P. O. Box 2749
West Helena, Arkansas 72390

Attent ion: Mr. Joe Porter

MONITORING WELL INSTALLATION
CEDAR CHEMICAL PLANT

WEST HELENA, ARKANSAS

Dear Mr. Porter:

As requested, we have reviewed piezometric data you have been
collecting during the past several months and have prepared a series
of plates showing the potentiometric surface. These plates are
transmitted herewith as Appendix A. We have also reviewed and
modified our cost estimate to reflect items listed in your letter
dated November 21, 1988.

Listed below are the proposed well depths to conform to
recommendations presented in our letter dated September 26, 1988 with
modifications that were requested by Mr. Mark Simpson (ADPC&E) and
listed in your letter of November 21, 1988:

Max. Depth Min. Depth
Ground To Water, To Water,

Elev. Ft. Ft .

194.0 29.0 18.0
195.3 30.4 19.0
195.2 30.3 19.0
194.8 29.8 18.5

Well
No.

MW-1
MW-2
MW-3
MW-4
MW-4A
MW-4B
MW-4C
MW-5 196.8 31.6 20.8 "

Well Screen Pipe
Depth, Length, Length ,

Ft. Ft. Ft.

40 10 32
40 10 32
40 10 32
80 10 72
50 10 42
30 10 22
10 5 7
42 10 34

Proposed well locations are shown on Plate 1, attached. These
locations are the same as shown in our letter dated September 26 ,
1988. In view of the more recent piezometric 'i n f o rma t i on , it may be

• appropriate to move MW-2 north to about the location of B-1.



Our cost estimate has been reviewed and revised to reflect the
additional wells at t he down-gradient location (MW-4 ). This revised
c os t estimate is presented i n Appendix B.

•
GRUBBS, GARNER & HOSKYN, INC.
Cedar Chemical Corp.-Monitoring Wells April 5, 1989

Page 2

If you have any questions about the information presented in or
with this letter, please call.

Sincerely,

GRUBBS, GARNER & HOSKYN, INC.

,~~
John P. Hoskyn, P.E.
Vice President

JPH/dgf

•

•

Copies Submitted: Cedar Chemical Company
Attn: Mr. Joe Porter (3)
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MONITORING WELL CONSTRUCTION INFORMATION

Cedar Chemical Company possesses no documentation concerning the monitoring well design
of the onsite wells.
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•
STATE OF ARKANSAS

DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY
1001 NATIONAL DIUVE, P.O. BOX 9513

UlTLE aocx, ARKANSAS 72209
PHON£,(501).l62.'_
FAX:(501).l62~32

CERTIFIED MAIL: RETURN RECEIPT REQUESTED ( J''/ 3-' o '1 '1 I s ~ )

Mr. John H. Miles, Jr.
Cedar Chemical Corpora t ion
P .O . Box 27 4 9
West Helena, AR 72 390

Re : NPDES Permit No. AR003 6412

"Kec 'J. Del 1\ 1990

•

•

Dear Mr. Miles:

This l e t t e r constitutes notice of the Department's f inal permit
decision and a copy of the f i na l permit is enclosed, alon9 with a
response to comments received during the pUblic comment per10d.

The applicant, persons submitting written comments during the
pUblic comment period, and all other persons entitled to do so, may
request an adjUdicatory hearing and Commission review on whether
the decision of the Department should be revised or modified. Such
a request shall be in the form and manner required by Section 4,
Part III of Regulation NO.8.

Sincerely,

C2JJ/l~
Chuck C. Bennett
Chief , Wa t e r Div i sion

CB:mlc

Enclosure
c c : U. S . EPA



•
RESPONSE TO COMMENTS

DRAFT NPDES PERMIT

This i s our response to the comments received on the subject draft
NPDES permit in accordance with our regulations.

Permit No.

Permittee

AR0036412

Cedar Chemical Corporation
P.O. Box 2749
West Helena, AR 72390

Draft Permit Public Notice Date

Permit Engineer: Michael Core

August 26, 1990

ISSUE NO. 1 - In a letter dated Se~tember 11, 1990 the permittee
requested clarification in the def1nition of the sampling location
for outfall 002. The request was to define the sampling location
as, "following the final treatment unit as it enters the pipeline
to the Mississippi River."

RESPONSE NO. 1 - The permit has been changed accordingly.

RESPONSE NO. 2 - The Agency concurs and the dilution series will
be changed in the final permit.

ISSUE and RESPONSE NO. 3 - The Agency pursuant to re-evaluation
and concurrence from the U.S. F1Sh and Wildlife Service has added
acute biomonitoring requirements to outfall 001. The discharges
from this outfall consist of boiler and cooling tower blowdown,
condensate, and stormwater runoff. It should be noted however that
~he discharge of boiler and cooling tower blowdown and condensate
1S normally to the treatment system and to outfall 002.
Biomonitoring was included to assess the potential toxicity of
these discharges prior to their entering the White River National
Wildlife Refuge .

•

•

ISSUE NO. 2
be changed
10%, 1%, and

- The permittee has requested that the dilution series
to 100%, 10%, 1%, 0.1%, 0.003% instead of 100%, 30%,
0 .003% •



•
permit number: AR00364 12

AUTHORI ZATION TO DISCHARGE UNDER THE NATIONAL POLLUTANT DISCHARGE
ELIMINATION SYSTEM AND THE ARKANSAS WATER AND AIR POLLUTION CONTROL ACT

I n accordance with the provisions of the Arkansas Water and Air Pollution
Control Act (Act 472 of 1949, as amended, Ark. Code Ann. 8-4-101 et
seq. ) , and the Clean Water Act (33 U.S.C. 1251 et seq . ) ,

Cedar Chemical Corporation
24th Floor
5100 Poplar Avenue
Memphis, TN 38137

i s authorized to discharge from a facil ity located at

Cedar Chemical Corporation
P.O. Box 2749
West Helena, AR 72390

Section 14, Township 2 South, Range 4 East near West
Helena in Phillips County.

•
Outfall 001 - Latitude :

Longitude:

Outfall 002 - Latitude :
Longitude:

to receiving waters named:

34° 32' 15" North
90° 39' 19" West

34° 29' 43" North
90° 35' 46" West

monitoring requirements , and
I, II (Version 2), III, and I V

•

Outfall 001 - Industrial Park Ditch in Segment 4A of the
White River Basin.

Outfall 002 - Mississippi River in Segment 6B.

i n accordance with effluent limitations,
other conditions set forth i n Parts
(Version 2) hereof.

Th i s permit shall become effective on November 1, 1990

This permit u~d the authorization to discharge shall expire at midnight,
October 31, 1 99 ~ .

Sig~1\this 2Bth/\ clay of September 1990

~~~~~ ."~....:=o-=::&~..L.- _
C.1UC c. enne =-t:"
Chief, Water Division
Arkans~s Departcent of Pollution Control and Ecology

---- -



•
SECTION A. EFFLUENT LIHITATIONS AND
irid Iformwafer runoff.

PART I
PERHIT REQUIREHENTS

HONITORING REQUIREHENTS.

•
OUTFALL 001 - boiler blowdown.

Permit
Page 1

condensate,

numbe r:
of Part
cooling

•
AROOJ6412
I
t ower blowdown,

During the rriod beginning on effective date and lasting through date of expiration, the permittee is authorized to discharge
from outfal aerial number 001. Such discharges shall be limited and monitored by the permittee as specified below:

Effluent Characteristic Diecharge Limitations Honitoring Requirements
Has. (lbs/daYI other Units (sg:Cify) Measurement Sample

Daily Avg Daily Hax Daily ~ aUy Hax Frequency ~
Flow • N/A N/A N/A N/A Oncelweek Instantaneous
Ch-ucal Oxygen Demand N/A N/A N/A 100 mgll Once/Week·· Grab

Oil and Grease N/A N/A N/A 15 mgll Once/Week·" Grab

Total Peaticides N/A N/A N/A Report Once/Week·· Grab

Total Chromium N/A N/A N/A 0.4 mg/l once/Week·· Grab

Total Lead N/A N/A N/A 0.4 mgll Once/Week"· Grab

Biomonitoring··· N/A N/A N/A N/A Once/Quarter" Grab

• Flow muat be monitored and reported •
•• When diacharging •
••• Sae Part III, Other COnditions.
----------------------------------------------------------------------------------------i----------------------------------------
rhe pH ahall not be leaa than 6 .0 atandard units nor greater than 9.0 atandard units and shall be monitored once per week by grab
'ampl •.••

' he re ahall be no discharge of floating solids or visible foam in other than trace amounts .

;ampl e s taken in compliance with the monitoring requirements specified above shall be taken at the following location(sl: at the
.ut f all 001.



•
I

Permit number . AR0036412
Page 2 of Part I

washdown, scrubber and sanitary

During the period beginning on effective date and lasting through date of expiration, the permittee is authorized to d ischarge
from outfall serial number 002 . Such discharges shall be lLmited and monitored by the permittee as specif ied below.

Effluent Characteristic Discharge LLmitations Monitoring Requirements
Mass (lbs/daYJ other units (Srac H y ) Measurement Simple

Daily IIvg Daily Max Daily ~ aily Max Frequency !II!!!
Flow * HIli HIli HIli HIli Continuous Record

Biochemical oxyyen
e-and (5-day 68 259 HIli HIli OncelWeek 24 HR . COmposite

Ch_ical Oxygen Demand 315 455 H/A H/A OncelWeek 24 HR . COmposite

Total Suspended Solids 19 214 H/A H/A Once/Week 24 HR. COmposite

l\lrmonia - Hitrogen 10 20 H/A H/A OncelWeek 24 HR . COmposite

Phenol 0.03 0 .1 H/A H/A OncelWeek 24 HR . Composite

Total Chromium 0.12 0.24 H/A H/A Once/Week 24 HR. COmposite

Total Lead 0.12 0.24 H/A H/A OncelWeek 24 HR . COmposite

Total Pesticides 0.01 0.40 . H/A H/A OncelWeek 24 HR. COmposite

Biomonitoring** HIli HIli HIli H/A OncelQuarter 24 IIR . COmposite

• Flow must be monitored and reported •
•• S.. Part III, Other Conditions.
---------------------------------------------------------------------------------------------------------------------------------
The pH shall not be less than 6.0 standard units nor greater than 9 .0 standard units and shall be monitored three times per week
by grab ..mpl • •

rh.re .hall be no discharge of floating solids or visible foam in other than trace amounts.

lampl •• taken i n compliance with the monitoring requirements specified above shall be taken at the following l ocation( s ). a t the
Ntfall 002, following the final treatment un it as it enters the disposal pipeline to the Miesissippi River .

--~---------------



•

•

•

Permit number: AR0036412
Page 3 of Part I

SECTION B. SCHEDULE OF COMPLIANCE

The permittee shall achieve compliance with the effluent limitations
specified for discharges in accordance with the following schedule:

Compliance is required on the effective date.
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PARTII - STANDARD CONDITIONS
SECTION A- GENERAL CONDITIONS

I. o.ty"~'
nat Oil!fmltttt must tomDl, ..III , II tonchtJons of tIltS tlfI'mlL All, Off"'"

nontOml*lllCt tOftSlJrvtes I 'l'(qbon '" 1M teGfl.1 ee."W.1rf Act Ind the
"ru ny s Wit" and AIr Pollution Control Ad and IS IfOUndS lor tntorce~l

,Oll)!'l; tor IItflftllltnlWl&bOft. rnoaoonandfflSSlollnce. ormoaltcn on: or IOf

;Jen••1 at II germ'l ftt'It1ql aOO"tlbOI'l. NI, VII,," rtoonecl In IN rtG",'!d

[kSCftl t rt "'tonnllWoon WftICft 1ft 1ft ,"motan e ln~l lltntUDOtl SQKJtIfd

In Pan tAo. shill constitute hIOefla of YIOiIDOn of sueftettlutnt Ilmltlbol'l.nd of
In'S oemut.

2. hUll'" lor Violaboalof r.n.rt CoMitiois
' I'le Arunsu W'ltf and ~, PQtIut»clfl C'.4ntrol ActDfOYldes mal ,n, Ptf10Il ..no
YIClU tts an, ()rO\'lSlOftS DC • oenrul ISSued Unoef 1M Act w U be IUutl of II

INSdtft'lQ nor and UClOl'l awtftClJOft IN,", ""I be SUDttCt to IfIItlOSOftlfttftt tor not

mort fIl.n one III"" ,or • lint 01 not mort tnln ItIl tt10uyncl 00l1l1'1ISI0.000)Of

tl, bOCr.SlKn lint andIfftomonmtnt 'ot elCla OJ, ofwen 'IOIbO'" An,person wno
'11011111 an, Dt'OYlSlOll of I De","1 tSSued unotr1M Actm.y.1SO be suOlKt toCIVIl

DtflIIt, III sueft .mount IS ttle uun w i hnd IDOfOONU!. not to flued hw

th OUY nd dotlan IS5.ocxn lOt UCIl day CIt such ,.bOn.The l,ct tIl.t In, SUCft
vtCIUtJon IN, constitute I trhtOtftlanor W I noI De11).1'10ee ""lIlten.ne, of
sue" ow actIOn

1 PlI1III1 AcbCMI
ThiS Dtfmlt m• ., De mOl:hflN. rewoled lno retSSUfd. or te' ftU",ttd lor uuse
,nc'ulhnt. but not 11111_ to. the laIotnn(:

I Y1OlJbon of .n,~ or toncllbonS of ttllS Dfrtnlt Dr

o OtItJI.llnl UIII Dltftnll 0, IntVtorntntltlOf'l or lallu re to lhs.tiOW tutl, aU

relt Yanl t.eu: or

" d ll nlt ,n In, cDnd1tlOll1 tNt reGUIm ITUlfl I temoorll'l Of pennJl'Itnt
redUCllOn or ettmlNDOn 01 the luUwlnltd dlSCftlflf; or

II ,\ dtteJmltulJOn tNt !hi Dt'ffIlIfttd Ktr'Ittr tllCllnrers lIunun healttl or the

enYlranmenl JI'ICI un onl., be rtlUlattel to JCCtgtJblt le'lllS by Otfm"
mOOll a raon or IefllllNlIOfl.

e. " "ure ofCtlfDtmtrtlH ID tomIiY tntb 1MClflmSM)flS atAOfICE Retv'lllOfl Ha.
9 lPmn.t leesIas ftQ\oftd by cor-sl1lOl'lll ~ 10 tltftln.

Thehhnl Of• reQuestb, tI'Ie~ tor I oermrlrnoddcltlon . ft'flXlDOl'llnd

ftmUlnce. or lefmrnIbDft. or I 1IOOfIat:at ot DlanntG t"'netS or .nbCIDlttd
noneom'*'net. lion Me sLly any pen""conallJon,

4. TODe P"DhtMIs
NotWlttlSllnlJlf'II Pan II.A.J~ IIIn, IDIIC etfl..mstlndltd Of grolllb!bon_nctudlftl
.n, SClleGuit ofClIIII.net soecrfttd " SUdI ettluent stlnes,rel or DfOIltbmonl IS
prumuilited undtt' Relut.bOn No. 2.IS Imtf'l(Je(J "elullilon utalMlSlllfll Wlter

QUlllt, UllIClIrCS lor IUrQce w.tIn of1M Sbtl of Atlln1UJ or SeCIJon 301(11 of
lfl e Oun ",.Ifl Act lor IlolIC ooduant .'''cll tSgrnent In1MdlSCl\IJIt Ind tftIt
standl rOor grOlUtlrtIOftISIIlOl"I stnftIItII IN. In, IlIllIlJDOfI on me oc*utlnllf'l 11I11

perlllrt, Inrs Def1IlI1 ww tlt InoCIlheCl or rewoaeo .nd reissued to tonlarm to ttle
tOIlCertlvenl stlrw,os or orOf\ttlrtlan Ind Iht DtrlMlellO noahed.

The permlnee 1n.1I comDl, Wlttl effluenl IlIncI.tds or DroMllttons established
und er Rq VllbOn No. 2 ~"'ns.as WI'" Quality SlandlraSl. U IrnenCled. or
Setbon 307"1 ott/'It Oe.ft Whiff Act hIr IolJC Dl)dutlnts.,Ulln ttle bme DrnIded
·ftI'" rquilbOnS 1hI1 tsDttnA IMIIlllndlnh OfC\f'OhObOM. eftftdIM CltnM

illS noI Y!I been rn«hhed II:lInCOfDOfltt tftt reqUl.emenl.

S. Civil .M en.... tiI~1ity

heeDI IS grl)WtlJed 1ft gertNI condrtlOftS on ·'SYDISSinc" (Pin U8 .• , .1. .nd
"Uosm~ IPin 1I 8.5 b-l lloUllnl tA Uld DtfIM ShIM be tonstrued 10 fttlht lM
Dttm,nH I,OID c,.,. penalbtS tor noncom.nee. An, IJlse or lIl'leNlt,
rnrsaelClnl ftgr~lIOfl.c~ ofIMOfINIbofI rtQUlredID be rtOOf1!(l

by ttle prlmS*lS of 11111 penNI or IDOkItMt stilt Ind Itdenl slIb/tts or
r~IUllbOnS wrutll dtltllS the rttuta..., DUlPDWS ot tN Oflmtt ""., suOtKt 1M
pemutttt lG cnntlftll enloramtftl DUnoUInl to Ille "",lInUI WIW .nd "'r

~UIIOl'I Controt Ad tAt1.n of 1".'. IS 11'RtfIlIflI\.

5. Oil ,!WIHlDldoel Sds1IIa LiaWity
NoUunlln ttll1Ptf'ftl ""I be CCIftSII'l*I tD DftdUlM IN IflS1J'hlboft oI.n, Iqat
.C1JDfI or ffMvtlM oennJftte trom .n, tnOOftSIOltlbts. klblJlbts.. or penallleSto
_ftltft tile Dtflftlfttt ISornu, DeS&lOftd undt1 Sec1lon JI I ollht Ou n Wlter Act.

7. Slal. lift
Nomlftl lf'l a'l1S Dtf1IlllII st\II be CCIftIIr'.-I • Dtedude me ItIUrtVtlOfl of In, 1eI.1
ICfIOR or ftllt'ft tI'Ie crtnnrItIt from IftJ~. Iubd,bn. or P!f\Ifba

ntaD6dllfrd punuafll " .rty IDC*atllt SllIII IIwor fqu&lbOn undef 'U1I'IOnry
l)rtsefWll by SetIMln 510 ot ttle Olin WI., Act.

L '-"Y .....
The ISsuance of DIrS oenM ltotS ..CGftW'r III' DnOIt'tY nrnbat "" sort. orlit,
tidUSiW ",.,...,. ... 001I_ 'YU\IIIVt I", '""'" to pnvIlt DtDOIftJ 01" Itty

.nva1lllft of genonaI ncML"My.,.......... It ftderJt. $Ia" 01" .......--'USlO.2

,. I 01 PIn II

t . 51 ''if
The Df'O'IS'OM of 1M oennrt Irt sntfItMt. It JR' DtO¥t\lClftS . It\tSgenTUl.Of tM
IDC*UtJOn of In, Dtct¥$Oft ofUllSDtfftUllo In, tutwtnWnce. 1S MIdIIlvaMd. the

Iln*CItIOft 101SUtI 0l'htSJQfIS 10otNf U t UlMtl l'lCU. . nd ttIt f'ftI\IlIIOff ofUllS

per1Nl.Wi .. De.nected rt'IetI'OY

10. _h..
The 0tfll'llftH 1",,1 tornOl., ..,.h III IDOMtJD6e Offlftlt Itt rtQuuelMnts tOf

• • ,SItW.1ef dlSCNtp Ptf ft'lrtSU C1t1Wllta en 1OPC£ RelV'lbOl'l Hll. 9 1RrI u&l bOn
lor the Jet Snttm lor [nYll'tlfuMnlJl P!rmltl l. failure to oromlKl, lemlt . 11
rtQUlred Itn SftI Ii be IrounGS torme Darectof 10 I..blte KIOft 10 arnn""'te tI'lIl

gef"''' ul'lOer the OflMSlOftS 01 0&0 CfR122.64 11'1C1 124 5"l.u Idooted1ft ADflC(
~lIt1Otl Ha. 6.. and me DfO¥lSJOflS of AOPCE Rel Uilbon No. a

SECTION 8 - OPERATION AND MAINTENANCE OF
POLLUTION CONTROLS

I. I'Tooef o.alMMtI'" ........
•. T'ht prrnttet wl,lall brMs Drooen, ooerlte Ind frlIln!Jtnl litlClllbeSInd

l pams of treltment Ind toft1rOl tlnCI rttIttd 'DClUf1I!Nnas)~ft "'
InsDled Of used by 1M Dtnnrtttt to atnltW CO/IlDMII'ICt ..1ftltIeconCllbllM

of thIS oermll.. Prooet C\Cltfloon .na m'lnten.nce Il$O Ifttludn lCltQua&e
\Jbolllllr'f CDfltruts Ind 'c>orOONIt Qw.ltly IUUrlne, proteclUftS . flus
tIfOmlOIl reQUlfn 1M ODltfIDOf'l ot baCkugor IU....." taaHlln Of SllftlQr
1ys1tl1lS _ncn If. tnSllI~ b, I oerfNttft ont, wl\tft m. ooerlbOfl rs

nec:tull'l 1O IC""'" com_net WItftee tOflOJlIOfts GIIlht OfflM.
b. The perlMltt wI or'DYIdt .11 IG!QUllI oDtn.", sun _lIell II dul.,

QUI. hed to un, out OOtfItton. INlnltfllinte Ind IntIfll h.tnc1lOfl1i rIQulrtG
lG IftSl.IlIcOIIlD'"na .1Ift 11M cDndrbOflS Of Itlrs oennrt

Z. ... 10HIlt or W .. lit. Dat_
IlSl'LlII nOIbe I cselrnselor. gtrmillft 1ft In tntortlmet'lllCl\Ol'l "'.111woulO1'I1'It

been ntUSSlf, to tlJII or re(Jl\C.e rM Dtfmlntd ICb'lttf In ordti to nulntlln
tDmD!'ince WIlli ttIt conclrbonS ot thiSPtffllli. Uool'l rtdUCllOft. loss. CIt tadult 01
lM ueatmlnt I"lill,. 1M oerllflSft WII, to 1M ttttftl nettSSlry II Nlftlllf'l

tcllfIlDl'i1lC1 ..1ft lIS penNI. tMlUDt gradllCbOn or dISCN,," Of baIIl until rtIt
fdly ISmwtCI OfItternllI" Il'It1hod oflff.ttIltn1lS~ I'M 1tOYlf'tfMftl:

.C)pIIti.IOf' tumD6t nen 1M OhfftIry souree of potItt'* IllelrtlllMftllacltlty IS
reduttd. IS Iosl.Of aRflftltl J)DWfl WDDly laUt.

1 Dwty iIipla
TIM CIt, - SI\IlllI~.1 ftlsonatl6t 11IDS III ml..mIlt or DttWftC .nydlStftlrlt
In ....bOII ot 11M, Offrml wrutb bas renoNtl6t IIlfit'loDd It IdIff1ttY .ttKllnl

human 1lt.1IfI or 1M tnWOI\menl.

t . 1"ul ofTt&I~ fKilitill
I . aYDIU .1.ceeG1ftllltnlilllOfl . fh.lltfmrtln fill, ,1IOw '"' tl'tOlU to octUf

wft\C.1l don noI ClUSI.rfIuenl hm4lbOftSta be ucttOed. but only d It , Iso IS
lor nsfMIll mllnteNnet to Iuufe ethcllnt ooer.DOft. Thne D'fOlUtS lie
I'll)( iUbreCt 10tM ClfO'WI1'DI'l 01 PlflUB • b Ind. t .

0. Nobe.
III ,),nhtlDlltd bypaU. d the permltlet IIncws 1ft,ch,.nte 01the netd lor I

Oypau, IIWi subfM onor noIee. III DOUiOI'.allusl-.n OIySDrlOtt

Iftt d.tI of1M tryons.
III UnlnbOOllld bypau. The I)Ifmlftet ""I sutIftIrI nobCt ot .ft

IIft1ntKlDlItd bY'IJIU IS r~UlttlI 1ft Pin 1I 0.6l24-Mur IIOCIC'I.

t . PraM,,1iOfl of bYQIu.
III Bygau IS oroMJr1Id and IIw DlfK!or may ClUtnI~ .etJOf'l

IIJIMt I oennrtIN tor bypass. untess:
III eYDlD." "",fOIdIbtt toOttftfllJou at ~e. genoullfllul'l.

at Shttt DrOOl'" dl""";
lbl Thm"" 110 It.SlbIe Intml1rVt1 10IN tlTDIU. suetl IS Iht

USI of 111111,,,, trtltmtnl tltdllln. ttttnllCln " untreated
_ISlts. or mllfIttftlnct ounnl normal IJIIIftItS at IQII"",""

downl"". 1M condrtJon tS~ Slbshtd .. 1M Cltf1NIltt covill
IlIvt,nstltteclldeQUlIl tlItllug IQUlomem toor,",", bfOolU
JIfMdI aaurnd dlUlnlnornul DtfIDClS 01 tQWOlIItftfdown_me
or~ NlIlltnincl; lild

Itl Tl'le pennrntt submrfttd notlttS as ftQUIf'td by "rtIl8.• b.
(2) The DartdOt'Ny'"",, ,. IlItlIODItId tlYOIS1.lner~11b

M\Itf1I tttIcts. d ItIt darKW Ottet1ftlMS tI\I1 II:... -.tIM 1ft,..
~ QIId ItIO¥t IIIPIn U.8.• c.lU.

I. Up__

•. [ftld of III uD'Sll'l M UOIlII tonSIIMtSIn .thrnull" 0tftMt III III KbOn

lltO.1 tor ftOI'IUII..... WIIft wea lttIlnoiOO bUIll tmulftl

"-II..... 1M '.. It PI,. nB.S.b. of tid III ......
GeM R.... ,.". ed 'liN fftIIW"a.a"=
.._a.MIIltf-. ......... IdII... • ....---_...._..__.

- - - - - - - - - - - - - - -
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D. ConlhoftS ftett'S.SIrf". de_at..." wset.A~ lIN""".
tstIt*SA the Ithml.ahl oNMI at UOSft Wldemonsn.,tnf'llUl"prooert'f

S1Cned. ConlHlDQrlneous DOtI1b1l1 illS. Of amtf ~nt hIOeftCt II\It

HI M ugwt occurrrCI and thl l t!lt pennrnet un Id.naty the soetdlC
CJllSetsl ot the uovt;

121 The DeI1Mttd IKJIItf"" lib Illne tIeInc prooertf OOlfltect
(3) The germlt1f'tsubmlltfd nobtt ortfleuOSttIS reQUtltG tl1' hr1 I1 _D_6~....
141 Iht' LM!fmtn~ COtllf)l1ed ~I" , n, rtrN'O&lllnI"lwrrs f rQUlf td by Pin

11 8.3
c. Burden Of (lfoot. In In, enlOftttMtll Ol'ocrt'lhnl the prrrrutttt Wfunt tD

~DIIsft Ult ClUUfrrnctof an u.. rllSee Duroen of DrOOl .

i . h lltCMCl SllIbstucn
SoIIIb.. S1uGcn. fltttf ble'_lSft. 01 Otntf' OOlIU\lnts I!mOWfCI ,n ttIt courw 01
lre. tment 01conuOi of . 'sII_atenWi be d!SOOWO olin I Nnnet' wen IS ta
l)l'fftft f , n, OOIwnt lrom sue" ma1mltS fTDl'Il tnttnnCthe .,1Im of the state.
WnttrnaOOl'oQ l lor suerldrsoasalm"Sl be OCJtJJtlfO IrtI"l me .\OPel

7. POWIf fill • •
The Qffnuntt rsreSOOftSlb6t tor m'lntllnlftllOeG UlIt Ulel\&lrus to ort'ltft1 the

lirscru rl t 01 untrel led Dr 'I\IGtq uattl , tru t!O .Inn duMe tlKtnCll poftf

I,uult ftUltf by muns of .ntma. DO'ftf sourca. stlndtl, ttnmtoll. Of

retrnnon 01NdrQUlItl, tr!ued t l11ut nt.

SECTION C- MONITORING AND RECORDS
1. ....._ Sa.."..

SJmotn Ind tnetsutements liken IS teGUlreG Mff1n sn,U til' tegrnentlbw of
tnt YOlUIftI Ind n'tufe at d'It fIlOl'lltOfed OISCU'It dunnl 1ft. tnOft mot\ItDnnt

prnod, All SImMSsn" til' II~ II tM monrtonnl pornaspeah. 1ft lM Dtrl'l'Wt

Ina.unltU otI'IefWIW Soecdltd. bttOfllM tft1utft1lO1ns Of" diluted b, In, 0lMf

"lIttstreafll. Dod,01Wllff. OfSubsUnet. Monrtonnl pornts snailnot bechlnted
".tftOu( noIrtIabon lO.nd U'Ie IgptOYlt of It\t Dreaar. Intetl!llltenl orsct\JfIeS
W ll be monrtored,

2. f1N "'~U

AoorOPfllIe no. ft'IIlSunmenl dmca Ind IMtnodS consrsltftl WIt .cuDWd
satnahc 0fICIICa w i be stteetId Ind IIStd 10 IftSW'I tne .etUfIC'Y Ina
retlJbdrty 01 measurementsof tM 'IOlume offIlonrtored drschlrtn- TN GeYltfS

snal be IMtl1led. tlktlralltd Ind IftlmUllned 10 IftSl.l" Itlit IetUfICY 01 tI'It
muswremfftlS Ire COftSISlfft1 ..... the .cceoeed UOiDtiltY ofIhaIIyDl ofde,,".
Ot'tltlSIttedtd w i betlDlIIIeotIftUsumtftows '"" • IftIllflIUftI lM'NDOftII
m trIIft !" IO\ trom tTvI dtSthlr.. tiM,,~ tht Mil ot uoected
drxnarlt WClNJDts aN ""I belflSllled II thllftOnIIDml pOIIII of1MOtsc.ftIttt.

3. MCNUIOflltf "ocld."s
MonllDnnl mUSI be tond uc:1td KCClfdlftlla Itst Clfoceclurn lDOfOWd '"*'&0
CfRh l1 U6.. untess other ttS1Ofoceourn "'W bet" soeclhed 1ftthIS Dtrmrl Tht
pe1mrnee snalll u bbl,,, .Itd Det10rIft 1ftI"'.",net procedures on I lilftOMDf1"1
. na If\l lytlC.l lftStnllnentiDOn 'l .n~llS IrtQutn1eftOVln 10lftSUt'l.tturac, of
rnelSwrements ,nd W lil lnsut'l tIlIl boa\ callbr.tIon ,na 1ftI1Il1tnI1lCl1C1t'lltla
trill be conctUClrd, An ld eo""l ••ftlIYbClI GuallrycontrolOfOffI"'. Ind udlf'll lt\t
I l\Jlym of sutherent Stl na lfd s. SEllin. Ind dUD!lCIti "mOllS tD Insure tilt
w;uracy of I ll'tQUlrtd Iftl lrtltJl~ ShIll• fNIltltllftlClDyII\t Clff'l'I!IeI or
oesttftl ted conrmel'OlltlborllDry . All fl'llnltftum, SQlk.ts Ind au". ylllOWS
If' 10 be II\JlyZed on 10\; of the II.....

C. P'I.ltits tor fa,,""..
T!'Ie Aru nllS '«Ittr ,nd ~r PoIIutJon Control Ad grOYtdes tIlIl In, penon . no
II tsdltS.tlmpen Mm, Of knOwrl'ltfY ftftlktI ""cturate. In, moMOnnloew, or
method ~wtd 10DefNIl1'ltltnld undef .,. Act w itbe l "'lff oll mrtdlmtlnar
Ind uoon tOflVC1Mlf'l lMrrCIlw i tit suo.ect IDlIIlonsontMftt lornot mort man
one III yelf or, tine of noc mort II\In -..lfIOuSInd dolllrs tS1Q,OOO) OI'lIy DoU'I
SUCJl hne and 1nIoClf1Sl)MlMl

I . ......,.. of._.. In....
Monrtonnlm utts mustIII ttOOt1Id on aOtsdll rre Mont1onnl Reoort (O..~ lonn
(EPANo, 3l2O-l). PtrrMteal" teQUIl'td touse Dfegnnteo OMR tortft1 DfOwMCI
b, ADI'U.~ soeahc """'" aUlftDNlDOfll II use oNf rtOOf1IftI " s IS
obUune'll I~ lOPCt Monrtonnc mutts obtIlMd dunnl d'II l)fftICM eattftd.lr
monlft shill be SUfllJftlnzec1 and tlDOf1ICI1I'I1 OM.1.111 OOsbftIfMd notII,,"fI
the M lSI , ofItII fIIOfttIl taIowtnt 1MCOfIlDiNd tloortrfll penad. btl'" CIIlIIt'II
ettK bWl GltI 01 ttlt gennlt 00.... toOlI'1 01 DNA's Wi ned Ind celtlhtd IS
Ie-QUlffll b, Plrt IId.11 1nG IIIotI\ef rtClOfU ftQ\oII' eo b, Pan ItO. 1~1

R«!U1remenlSJ. w i be suDtMlld II 1M Dutc10f 111M 10II0wIftI 1ddreu:
lmdDr
AlQnyS Oepartmtnt of Pl:lItvbon

too fuIocr
1OO11ll enw
PO. 50, !l5&3
lJ1IIIlIocl. AR 72219

II Def'IMIII 1118 outIICIt......., tac:*Wllar INU. a""" IbI
!WIll Ina Iddrm " the CDIIhCItil...., tNlI lfQIlIId • 1M DIM.

YUSIOII

"" , .. PIn /I

i . _. _~tIIO_

II the DIfIMIIt NMGI1.n, _utlnt mort lft'QYIttfttllNin reaUtrtd by mil
permit. ""ftC lfSI DnlCIdum IDOfO'ltG 1IM" .a CSR 136. IS IDtOlft 1ftnus
perrmt tM~ 01 tM IftOMDINII WII be IndudeG 1ft lh1 U)CNMn I nd
rt pontnl ll lM di ll t.lIDaftl'd ..1M OMRS«I'llftCtUsed lteQUtftCl SI\aIiISO Dc

InQa _ on 1MOIIIR

7. ........ .. lIconfl
T!'Ie DtrtNttH W I! " tlln 'Kords 01 I II mOnliOllnt U'tIOflnllJOn. •f'\C.luchnc , "
caabf'l bOn ,nd lNN'llitNnte rK OfOS Ind I II OftC..,,1 Uno t UrI 1r«Jf~ lor

conbnUOVS motMlonnc InstrutMftl ,IJOft 1,.00ln or 1MleDOlts 'eoUtfrd b, IftlS
prrmrl , nd reurOS 01II dJ Ui llWd toCOftl OlfIt 1M ' OC*UllOftkif Il'll1DtI .... IOf
I prnod of al Irnl J years fromtM d.f e 01tnt SIImOlt.musUfrlMrrt. feOOR 01
IOC*(JbOn. (h ll Dtnod u , be e l tenoed b, reQIInt 01tnt Du tclOfI t I n, tllM .

I . IKoN eoa..U
Rtcan2s "" mGI'WIlIMI lntormaoon st'IIM1tICIU:ie:
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PART III
OTHER CONDITIONS

1. Acut e Biomonitoring Requirements for Outfall 002 .

a. The permittee shall test the effluent for toxicity in
accordance with the provisions in this section. Acute toxicity is
defined as a statistically significant difference at the 95%
confidence level between survival in the appropriate test organism
i n a specified effluent dilution and the control (0% effluent) .

b. The permittee shall initiate the following series of tests
within 60 days of the effective date of this permit. The toxicity
test and associated analyses specified in paragraphs e. and f.
below shall be conducted once per quarter. All test organisms,
procedures, and water quality assurance criterion used shall be in
accordance with the latest revision of "Methods for Measuring the
Acute Toxicity of Effluent to Freshwater and Marine Organisms".
The following tests shall be used:

(1) Acute 48-hour static renewal definitive toxicity test using
Daphnia pulex

(2) Acute 48-hour static renewal definitive toxicity test using
fathead minnow (Pimephales promelas).

c. A minimum of five effluent dilutions in addition to an
appropriate control (0% effluent) shall be used in the toxicity
tests. These additional effluent concentrations shall be 100%,
10%, 1%, 0.1% and 0.003%. The low-flow effluent concentration
(critical dilution) is defined as 0.003% effluent; the 1/2 low-flow
effluent concentration is defined as 0.1% effluent. If more than
10% of t h e test organisms in anr control die, that test (both
control and effluent) is inval~d and a retest shall be conducted.
Any retest shall be initiated within 15 days of the termination of
the invalid test.

d. The samples shall be collected at a point following the last
treatment unit. Dilution water used in toxicity tests will be
receiving water collected as follows:

(1) for rivers and streams, at a point upstream but as close as
possible to the discharge point;

(2) for lakes and reservoirs, at a point as close to the point
of discharge as possible but unaffected by the discharge.
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(3 ) i f rece1v1ng water is unsatisfactory as a result of
pre-exi sti ng in- s tream t oxici t y (gr e a t e r than 10% mort a lity
i n the control) , the permittee shall substitute synthetic
dilution water or, with prior written approval from ADPCE,
natural water which has been determined to contain no
toxicants . The permittee must also report to ADPCE the
toxicity of the receiving water. Regardless of which of
the above is utilized , the pH, hardness and alkalinity must
be similar to that of the receivin~ water. When using
synthetic dilution water the perm1ttee shall insure that
the concentration of total suspended solids (TSS) shall be
l e s s than or equal to that in the receiving water.
Srnthetic water may be used exclusively for all control and.
d11ution water in all sUbsequent tests.

e . Flow-weighted 24-hour composite samples representative of dry
weather flows during normal operation will be collected from
o~t~alls(s) 002. The 24-hour composite sample consi~ts . of a a
m1n1mum of 12 effluent portions collected at equal t1me 1ntervals
and combined in proportion to the average flow or a sample
collected proportional to flow from each outfall for the day the
sample was collected. The maximum holding time for any effluent
sample shall not exceed 72 hours. The toxicity tests shall be
initiated within 36 hours of collection of the first 24-hour
composite sample. The permittee shall collect a second 24-hour
composite sample for use during the 24-hour renewal of the test
solutions. Samples shall be chilled to 4 degrees centigrade when
collected, shipped and/or stored.

f. ~en collecting composite samples for toxicity testing, the
perm1ttee shall also analyze effluent for all parameters as
specified in Part 1, Section A of this permit. These analyses may
be utilized as those required in Part 1, Section A for the
monitoring period encom~ass1ng the toxicity test or may be in
addition to the requ1rements of Part 1, section A, at the
permittee's discretion. The results of these analyses shall be
included in the full report required in paragraph g. below.

~' . The pe~itte~ shall prepare a full report of ~e results of the
1n1tial b10mon1toring test in accordance w1th "Methods for
Measuring the Acute Toxicity of Effluent to Freshwater and Marine
Organisms", Section 13 (Report preparation and Data Utilization),
and shall forward a copy of the report to ADPCE along with
information required by paragraph h. below. SUbsequent full
reports shall be prepared for each test but shall not be submitted
unless specifically requested by the Department. However, all
reports shall be retained by the permittee as required by Part II
C.7 of this permit.

h. The permittee shall submit the toxicity testin~ i nf orma tion to
ADPCE on forms provided by the Department along w1th the Discharge
Monitoring Re~ort (DMR) submitted for the end of the reporting
period follow1ng the toxicity test •
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i. If no toxicity occurs within the first year of toxicity testing
for all organisms at the effluent dilution equivalent to 1/2 of the
dilution at low flow (0.1% effluent), the permittee shall certify
this information in writing to ADPCE and these biomonitoring
re9Uireme~ts may be reduced in frequency or discontinued, with the
pr~or, wr~tten approval of the Department.

j. If a toxicity test
demonstrates toxicity
permittee shall continue
fre~ency of once per
perm~t.

k. When results of biomonitoring submitted under paragraph g.
above indicate lethality in the permittee's discharge at low flow
conditions (0.003% effluent), the Department mar require increased
bi~monitoring by the permittee. Any such ~ncrease shall be in
wr~ting from the Department and will include the frequency and
duration of the testing.

1. The permittee shall submit the results of the increased
biomonitoring conducted under paragraph k. above to ADPCE within
15 days of the receipt of the results. If the results of the tests
show no lethality at the low flow dilution, the permittee may
re~urn to the testing required under paragraph g. above, with the
wr~tten authorization of the Department .

m. If the results of the verification testing required in
paragraph k. above indicate lethality in the effluent at low flow
dilution (0.003%), the permittee shall submit a plan for a Toxicity
Reduction Evaluation (TRE) and shall continue toxicity testing at a
frequency of once per month on the species showing lethality, using
the sample protocols as specified in paragraphs a-f above, until
the expiration date of this permit.

n. An acceptable TRE plan, including a proposed implementation
schedule, shall be submitted to the Department within 60 days of
receipt of the results under paragraph k. above showing a lethal
effluent. The plan will be reviewed by the Department. If deemed
acceptable, the permittee shall be notified and the TRE plan shall
become a requirement of this permit. Incomplete or unsatisfactory
TRE plans and/or schedules will be returned to the ~ermittee for
correction of deficiencies. Failure to correct defic~encies within
30 days shall be a violation of this permit. The TRE should be
designed to: (1) determine what chemicals, practices, or
manUfacturing processes are causing toxicitr; (2) determine the
effectiveness of alternative control opt~ons in reducing the
discharge of toxic pollutants, (3) determine what parameter or
specific chemicals would be a likelr indicator of toxicity for
monitoring purposes; and (4) develop an ~mplementation schedule •

L..- _
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o . The permittee shall conduct t he TRE in a c c or d anc e with the
approved schedule a nd , upon com~letion, the permittee s ha l l prepare
a report which contains , at a m~nimum: .

( 1) t he source of t he toxicity (e .g. constituents ; class of
toxicants , suspected industrial contributors, etc.) ;

(2 ) results of any treatability studies conducted;

(3 ) discussion of alternative treatment or management
techniques to r educ e or eliminate toxicity;

(4 ) selection of the appropriate course of act ion to be
followed by the permittee;

(5) an implementation schedule for making changes to reduce
toxicity.

p. upon completion of the TRE, the permittee shall select an
appropriate course of action to reduce or eliminate the toxicity,
and shall submit an application for modification of this permit,
including a proposed schedule for accomplishment. Additionally, if
recommended solutions include construction or modification of the
treatment s¥stem, an application for a construction ~ermit shall
also be subm1tted. The above application shall be subm~tted within
90 days of completion of the TRE•

q. This permit may be reopened to require further biomonitoring
studies, Toxicity Reduction Evaluation (TRE) and/or effluent limits
if biomonitoring data submitted to the Department shows toxicity in
the permittee's discharge. Modification or revocation of this
permit is sUbject to the provisions of 40 CFR 122.62, as adopted by
reference in ADPCE Regulation No.6. Increased or intensified
toxicity testing may also be required in accordance with Section
308 of the Clean Water Act (Act 472 of 1949, as amended) .
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... 2 . Acute Biomonitorinq Requ irements f or Outfall 001.

a. The permittee shall test the effluent for toxicity in
accordance with the provisions in this section. Acute toxiclty is
def ined as a statistically significant difference at the 95%
~onf idence level between survival in the appropriate test organism
ln a specified effluent dilution and the control (0% effluent).

b. The permittee shall initiate the fol lowing series of tests
following the first significant ~recipitation event, but no later
than sixty (60) days of the effectlve date of this permit . The
toxicity tests and associated analyses specified in paragraphs ·
e. and f. below shall be conducted once per quarter for 1 year.
All test organisms, procedures, and water quality assurance
criterion used shall be in accordance with the latest reV1Slon of
"Methods for Measuring the Acute Toxicity of Effluent to Freshwater
and Mar ine Organisms", EPA/600/4-85/013. The following tests shal l
be used:

...

•

(1 ) Acute 48-hour static renewal definitive toxicity test using
Daphnia pulex

(2 ) Acute 48-hour static renewal definitive toxicity test using
fathead minnow (Pimephales promelas).

c . A minimum of five effluent dilutions in addition to an
appropriate control (0% effluent) shall be used in the toxicity
tests. These effluents concentrations shall be 100%, 50%, 25%,
12.5%, and 6.25%. The low-flow effluent concentration (critical
dilution) is defined as 100% effluent. If more than 10% of the
test organisms i n any control die, the toxicity test, inclUding
control and all effluent dilution shall be repeated. Any retest
shall be initiated within 15 days of the termination of the invalid
test.

d. The samples shall be collected at a point following the l a s t
treatment unit. Dilution water used i n toxicity tests will be
r eceiving water collected as follows:

(1) for rivers and streams, at a point upstream but as close as
possible to the discharge point;

(2 ) for lakes and reservoirs, at a point as close to the point
of discharge as possible but unaffected by the discharge .

(3) i f receiving water is unsatisfactory as a result of
pre-existing in-stream toxicity (greater than 10% mortality
in the control), the permittee shall substitute synthetic
d ilution water or, with prior written approval from ADPCE,
natural water which has been determined to contain no
toxicants. The permittee must also report to ADPCE the

L ~
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toxicity of the receiving water. Regardless of which of
t he above is util i zed, the pH, hardness and a lkal ini ty mu s t
be similar to that of the receiving water. When using
synthetic dilution water the permittee shall i n s ur e that
the concentration of total suspended solids (TSS) shall be
l e s s than or equal to that in the receiving water .
Srnthetic water may be used exclusively for all contro l and
d~lution water in all sUbsequent tests.

e. Grab samples representative of dry weather flows during normal
operation will be collected from outfall 001. The maximum holding
time for any effluent sample shall not exceed 72 hours. The
toxicity tests shall be i nitia t ed within 36 hours of collection of .
the first grab sample. The permittee shall collect a second grab
sample for use during the 24-hour renewa l of the test solutions .
Samples shall be chilled to 4 degrees centigrade when collected,
shipped and/or stored.

f . When collecting samples for toxicity testing, the permittee
shall also analyze effluent for all parameters as specif ied in Part
1, Section A of this permit. These analyses may be utilized as
those required in Part 1, Section A for ~e monitoring period
encompassing the toxicity test or may be ~n addition to the
requirements of Part 1, Section A, at the permittee's discretion.
The results of these analyses shall be included in the full report
required in paragraph g. below.

9' The permittee shall prepare a full report of the results of the
~nitial biomonitoring test in accordance with "Methods for
Measuring the Acute Toxicity of Effluent to Freshwater and Marine
Organisms", Section 13 (Report preparation and Data Utilization),
and shall forward a copy of the report to ADPCE along with
information required by paragraph h. below. SUbsequent full
reports shall be prepared for each test but shall not be submitted
unless specifically requested by the Department. However, all
reports shall be retained by the permittee as required by Part II
C.7 of this permit.

h . The permittee shall submit a summary of the toxicity testing
information to ADPCE on summary forms provided by the Department
along with the Discharge Monitorin9 Report (DHR) submitted for the
end of the reporting period follow~ng all toxicity tests.

i. If results of the toxicity tests at the low flow dilution (100\
effluent) demonstrates lethality, the permittee shall resample and
again conduct the toxicity testes) for the species that showed
lethality. The retests shall consist of two (2) consecutive
toxicity tests conducted within thirty ( 30 ) days of receiving
information demonstrating lethality at low flow.

j . I f the results of the retest~ntinue to demonstrate lethality,
and after written notification ~the Department, the permittee may
be required to sUbmit to ADPCE an approvable plan for conducting a
Toxicity Reduction Evaluation (TRE) . A TRE plan would specify the
approach and methodology to be used in performing a TRE and the
date on which it would c omme n ce.
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k. This permit may be reopened to require further biomonitoring
studies, Toxicity Reduction Evaluation (TRE) and/or effluent limits
i f biomonitoring data sUbmitted to the Department shows toxicity in
the permittee's discharge. Modification or revocation of this
permit is sUbject to the provisions of 40 CFR 122.62, as adopted by
reference in ADPCE Regulation NO.6. Increased of intensified
toxicity testing may also be required in accordance with Section
J08 of the Clean Water Act and Section 8-4-201 of the Arkansas
Water and Air Pollution Control Act (Act 472 or 1949, as amended).
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Ar ka ns a s Department of Po l lution Control & Ecology
P.O. Box 9583
Lit t l e Rock, AR 72209

Re: AR 003 6412 - Report of Non-Compliance - March 1991

Out f a l l 001 is an i nt ermit t e nt d ischarge of excess stormwater . A
grab sample for rainfall on March 1 showed COD and pH out of permit
limits.

Attached is a summary of the stormwater analysis for the period of
December 1990 through April 1991. All analysis for April is within
permit limits.

A change in the permit parameters form grab sampling to composite
samples, or a more frequent period of grabs, will probably be more
representative of the actual total discharge.
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pH pH SusperUd "-wIi. Ph' • Tot P..t ic id
Date Flow Low High Cal Chlodde Sol ids Nitrogen at l/Gre••• , .,bl ( ppll )

.... _---_. -----... _- ._---_.... - ... --------- -------- ._--. .... _--
12118/90 220,000 7. 1 9.9 ~ 323.3 287.0 0.0 22.2 180. 0 1 2~ .1.190 ~

160 9.0 9.0
~

614.3 978.6 0.0 7.7 6100.0 819.5

1/01/91 43, 200 6. 1 .8.8 90.9 291.0 219. 5 3. 0 0.0 1850. 0 560.4

1/ 09/91 54,720 7.8 7.8 63.3 258. 7 190.0 2.0 8.8 135. 0 486.5

2119/ 91 376,000 7.9 7. 9 1~ 37.7 391.6 2.3 4.8 82. 0 1331 .7

2120191 103,680 8.5 8.5 ~ 541 .5 191.0 10.5 4. 5 2208.0 769.4

3/01/91 1, 100, 000 9.2 9.2 ~ 315.0 182.0 24.3 8.6 165. 0 1679.8

4/04/91 590,000 7.9 7.9 86.3 32.7 672.5 9.1 3.6 172. 5 1044. 2 ~o .s~-,.,1"5 ~
4/12/91 1,360,000 8.2 8.2 86.6 23.5 705 .7 4.7 7.0 40.0 516.6

~,;P '"!lIe
4/13/ 91 t, 040 , 000 7.2 7.2 65.0 15.5 2226.7 2.5 2.5 39.0 558.6 c( Ph
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March 27, 1991

Arkansas Department of Pollution Control & Ecology
8001 National Drive - P.O. Box 9583
Little Rock, AR 722 09

Re : NPDES AR 00 3 6412 - February 1991 Re port

Dear Sir s:

We exce e ded permi t c onditions for COD i n Fe brua ry , but have no
def initi ve reasons a s to why . Suspended so l ids l e vels we r e a lso
ve ry high due t o constr uction on the p l ant s ite . We have graded and
t i l led most o f the open areas on the p lant s ite and p lanted grass
seed. Th i s resulted i n e xcess ive erosion due to the heavy ra ins in
Fe b r u a r y . We anticipate that this will ease further erosion as we l l
as make the area a more pleasant s ight.

Please note on the DMR for Outfall 001 (TX1 A), the permit sample
type stated is Composite , however the permit calls for a Grab
sample. Th e samples taken were i nd e e d grab samples . Perhaps
compos ite samples might be a better ~hoice. Two grab samples taken
24 h ou r s apart for our Outfall 001 are not very representative of
the actua l d ischarge s ince i t depends on the amount, duration , and
i n t ensit y of ra inf a l l.

sincerely,

~adi;t
Joe E. Porter
Environmental Engine e r

-. ..., ..~ . , : . - ~ ' ..-..~..__. ~ . . ~
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Feb 12, 1991

Leda F . J ohns on
Arkans a s Depar tment of Pollution cont rol & Ecology
P. O. Box 9583 - 80 01 Nationa l Drive
Little Rock, AR 722 09

RE: NPDES Permit No . AR0036412
Report of noncompl iance

In Nov embe r and December 1990 , Ammonia-nitrogen permit limit s wa s
exceeded on 11/7/90 for daily maximum. For the dates of 10/31/90
to 11/7/90 the concentration changed from 40.2 to 103 mg/1iter.
We really don't believe this to be realistic and had only recently
changed our analytical procedure from wet chemistry to electrode.
The electrode method does give us consistently higher values for
which we have no current explanation. Again in December laboratory
values went from 81. 0 mg/liter on 12/12/90 to 190 mg/liter on
12/19/90. We are submitting samples to third party analysis in an
effort to determine the proper amm~nia-nitrogenvalues.

The maximum values for outfall 001 in December are valid for very
l ow flow; approximately 10% of the 220,000 total discharge. We
extended our discharge time period at reduced flow rate in order
to collect two grab samples for a biomonitoring test. We also feel
t his greatly i nf l uenc ed the results of that test. It will be
repeated, per our permit , as weather conditions warrant.

This report should have been submitted earl ier ,
l abor a t ory analysis is still under investigation.
any questions please f ee l free to contact us.

but t he ammonia
Should you have

Sincerely,

::rQarJli;
Joe E. Porter
Environmental Engineer

•
cc: J .H. Miles

T.J. Lodice

.-
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Diana Buck (6W-EAO)
U. S. Environmen tal Protec t ion Agency
1445 Ross Avenue , Suite 1200
Dall as, Tx . 75202

Re : NPDES Permi t No. AR 003 6412

Dea r Ms. Buck :

Sep 15, 1989

•

In following up our te lephone conversation , we are provid ing yo u with
the following infor ma t ion:

1. The first date is in error. The correct date is 4/17 /88
2. The second date should be 11 /26 /88
3. The third date should be 1/30 /89

Additional information was reported on the DMR form for the reporting
month . Copies of these reports are attached and the specific dates
you requested are as noted above .

SiIJC-llFel·f....,

~
Joe E. Porter
Environmental Eng ineer

cc : Mr. Vince Blubaugh
Chief, Water Div is ion - ADPC &E

John H. Miles

• 'QCr :5';' 1989

6Vv-EA,



UNITED STATES ENVIRO NMENTAL PROTEC T ION A G E N CY

Sepcember i. 1989
•

REPLY TO: 6W- EAO

REGION VI

1445 ROSS AVENUE. SUITE 1200

CALLAS. TEXAS 752C2
I~ "'::' ,";::'j ~:.J '1 \ ' 7 It?~
: . j I. : . "I I!"'"' 11 .0, ,?~ Iii ;. 1if-I .., ~ ...• • ~ . I JJ
_.1 , _

Mr . Joe E. Port er
Envi ronmental Ena ineer
Cedar Chemi cal Corp.
P.O. Box 2749
West Hel ena, Arkansas 72390

Re: NPDES Permit No. AR0036412

Dear Mr. Parter:

- ·.... ,...c
·~ C - J -· '- '"U I ' ....... -

6W-EA

We note that your facility i s in violat ion of the above referenced permit,
specifical ly, the fol low ing violations:

Date aa., Outfall Parameter Violation Permit limit
l)

4/17;j{ 001 COD, 7-day avg. 134.5 mg/l 100 mg/l
I UC,-i'f pH, max. 9.3 s.U. 9.0 s.U.

"11/88 001 COD, 7-day avg • 134.8 mg/l 100 mg/l
• '6~ "1/89 001 COD, 7-day avg. 181 mg/l 100 mg/l

Noncompliance reports for the above asterisked violations have not been
received. You need to submit the information required in your permit within
ten (10) days of receipt of this letter.

Your fac i l ity should take whatever remedial action is necessary to prevent the
recurrence of the violations noted above.

A report of the above violations will be placed in your fi le. The report will
be used in our cons ide rat ion of the appropriate act ion to be t aken in the
event of fut ure violat ions. Future enforcement actions could incl ude
aaminis t rat ive compliance orders, administ rat ive penalty orders , and/or
referra l t o the Unit ed States Department of Just ice for jUd i cia l act ion wi th
moneta ry fi nes.

If you have any quest ions, please cont act me at the above address or te lephone
(214) 655-6455.

•
Sincere ly yours ,

~~!v~ /t-crk~'
Diana Buck
Env ironmental Ass istant
En force ment Branch (6W- EAO)

cc: Mr. Vince Blubaugh
Ch ief, Water Division
Arkansas Department of Pollut ion

Control and Ecology



• CEDAR CHEMICAL CORPORATION
24th Roor • ~ 100 Poplar Avenue • Memphis. TN 38137 • 901--68$·5348

REPLY TO: P. O. BOX 2749
WEST HELE."..... AR :-:390
1~ 1) ,n·]701

June 21, 1988

Diana Buck 161V-EAO I
U. S. Env ironmental Protection Agency
11145 Ross Avenue
Dallas, Tx. 75202

Re : NPDES Permit No. AR0036412

Dear Ms . Buck:

On March 31, 1988 we experienced heavy rainfall which caused us to use
our Outfall 001 for stormwater discharge. Four samples taken during the
discharge period showed COD valves ranging from 49.3 to 201.8 with an
average valve to 124.4 mg /liter.

On April 17, we again released excess rainfall with a pH of 9.3 and an
average COD of 134.5.

lVe have found no particular reason for these valllU!s to be outside stated
permit limits . All other parameters were in order and there is no reason
to bel ieve that these discharges would have any adverse effect on human
health or the environment. An additional d ischarge in the month of May
had all parameters within permit limits. .

Sincerely ,

.:J~U-:-
Joe E. Porter
Env ironmental Engineer

•
cc : John Miles

6W-EA
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• CEDAR CHEl\'IICAL CORPORATION
:4th Roar . 5100 Poplar Avenue • ~emptus . T:"l 38137 • Q() 1-68's-S348

REPLY TO : P. O. BOX :1.19
WEST HElE.~A . ,)" R 7:390
j 5(l n ~i:·)701

June 21, 1988

Diana Buck (6W- EAOj
U. S _ Env ironmenta l Protection Agency
1445 Ross Avenue
Dallas , Tx . 75202

Re : NPDES Permit No. AR0036412

Dear Ms. Buck:

On March 31, 1988 we experienced heavy rainfall which caused us to use
our Outfall 001 for stormwater discharge. Four samples taken during the
discharge period showed COD valves ranging from 49.3 to 201 .8 with an
average valve to 124.4 mg /liter.

On April 17, we again released excess rainfall with a pH of 9.3 and an
average COD of 134.5.

We have found no particular reason for these valves to be outside stated
permit limits. All other parameters were in order and there is no reason
to believe that these d ischarges would have any adverse effect on human
health or the environment. An additional discharge in the month of Ma y
had a ll parameters within permit limits.

Sincerely,

.:J~~'-
Joe E. Porter
Environmental Engineer

•
cc: John Miles

•• ~'''''-rIV'C!)...._ ...._.. . .. . rr - ....,
" ~ .. , ~., "...... rr ........ ... ". ."'..~...
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•
ST.HE OF ARKANSAS

DEPARDIE.."IT OF POLLUTION CONTROL At'ID ECOLOGY
800 1 NATIONAL DRIVE. P.O. BOX 8913

LrITL£ ROCK. ARKANSAS 7'-:09
PHONE: (50 1)362·7.....

MAY 07 1991

Mr Joe E Porter
Cedar Chemical Corporat i on
POBox 2 7 49
W Helena, AR 7 23 9 0

RE: NPDES Pe r mi t No . AR003641 2

De a r Sir:

We have rev iewed y ou r NPDES f ile a nd no t e t he f o llowing recent
v i o l a t i on s of y ou r pe r mi t f o r t he per i od end ing MAR 31 1991 :

Violations of your NPDES permit are subject to enforcement action
under the Arkansas Water and Air Pollution Control Act. You are
expected to take all reasonable me a s ur e s .n e c e s s a r y to el i~inate or
prevent the recurrence of such violations.

e .

OUTFALL
001A
001A
oczx

PARAMETER
COD
PH
NO VIOLATIONS

VI OLATI ON
512.7
9.2

LIMIT
100
9.0

UNITS
mg / l d a i l y max.
S. U. ma x .

e

The Nonc omp l i a nc e report submitted wi t h your DMR wa s not complete.
The reasons for noncompl iance and t he actions taken to correct the
problems are required to be reported. A corrected NCR is to be
sUbmitted within 10 days of the date of this letter .

We have p l aced in your fil e a l ist o f t he above vio l a t i on s as well
as any corrective me a s u r e s you h a ve reported. I n the event of future
v i o l a t i on s , we will u s e this informat ion in' determining what
appropriate actions to take.

If you have any questions on this matter, please contact me at the
above address or telephone (501) 562-7444.

Sincerely, .
/~ ,

./ ./ - " I
r .7 .- I - - A ..:.t" ..

• •~ • .G4.~ _ / "., ~ .~ ~

. Leda F .......Johnson
Enforcement Assistant
NPDES Enforce ment Section

_..
-. -~ .: ",;_ . . -- - .

... . .---. ' .
:' - --.-- .

_ • .•r . :•

. . ..•.. .. '
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STATE OF ARKANSAS
DEPAR~ffiNT OF POLLUT ION CONTROL AND ECOLOGY

XOOI N~T10N~L DRIVE . P .O . BOX X913
LITTLE ROCK . ~RK~NS~S 7 2 2 19- X9 13

PHONE : (50 1 1562 - 7444
F~X : ( 50 1 ) 56 2 - 46 3 2

May 3 , 199 1

Mr. Joe E. Porter
Environmental Engineer
Cedar Chemical corporation
Po st Offic e Box 2749
West . Helena, Ark ansa s 72390

RE: Biomonito ring data results--OOI outfal l

Dear Mr. Porte r :

Ou r r ev iew of your 12/2 0/9 0 a nd 02 /20 /91 a c u t e biomon i t o r i ng
r epo r t s ind icated signi f i can t l ethality to both Daphn i a pu l ex and
Pimpha le s promelas. In accorda nce with yo u r NPDES permi t, Pa r t
III, 2.i. , a r ete st for both s pecies is required which consist s o f
two ' ( 2 ) . c o n s e c u ti ve- toxi ci ty te s ts co nduct ed wi thin thi r ty ( 30 )
days of r e cei p t o f th is letter . If thes e tests a l s o demonstra t e
l ethality, t h e n a t o x icity reduction e valuat ion p lan (TRE) may be
r e qu i red by the Depa r tment.

If you ha ve a ny qu e stions or need further in fo rmation regarding
this matter , pl e as e contact us.

S incerely ,

/ / {// t
~>-,lb~

v
Bob Singleton
Engineer, Wate r Division

cc . Jos lyn Burleson

-:",':. ~

......... :: ~ ":'. : : .. ~; "; .:. : .1
,.. - . '01;......... . \ _............



•
STATE OF ARKANSAS

DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY
1001 NATIONAL DRIVE, P.O . BOX &913

unu; IlOCX, ARKANSAS 72219-&913
PHONE: (501j562·7"4

FAX:(501j562-4632

April 8, H91

Mr. Joe E. Porter,
Environmental Engineer
Cedar Chemical Corporation
Post Office Box 2749
West Helena, Arkansas 72390

RE: NPDES Permit AR0036412

Dear Mr. Porter:

r:-r-r- / _
' / '~-' - ' . --i i i' -~...::.: :·· _~S

• - I f I
J .\ ::r:::: . _ • ; ! ! :
I •., .-. • l\ ') J , \]0 · I' j ,

: ; J - ... ... : I ! I I

Li ! 1- .' , ,
• • • I ,

I !...!t-=t'::::L::L.: .~. ~~ ,!

7

•
We are in receipt of your discharge monitoring reports for outfalls
001 and 002, and the results of the Biomonitorin~ testing on
Outfall 002. However, we have not received the B~omonitoring
report on outfall 001, which is required by your NPDES permit--see
Part III, pages 5-7.

Please submit this report within 10 d~ys of the date of this letter
so we can correct your file.

If you have any questions, you can call me at (501) 570-2138.

Sincerely,

, ../ .---/ '
.~ ...,t .:, . ~d~v

Leda F . -JohIi'son
Administrative Assistant
NPDES Enforcement Section

cc: Water Inspector
Bob Singleton, ADPCE -/., 1/Lr t. "1'''/

I / ~ ~ ,". T'I'V i- Z-y
CEDAR1729 ~ h () _ I L ; a....j:%-)~ {;Ji'r;..h CVfb ~ ~O"r-~ .vYb~()'-' .

'U".Il ~,,~ <:0 tn It ~.-.f" OK..

•
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•
STATE OF ARKANSAS

DEPARDIE."o'T OF POLLUTIO N CONTROL AND ECOLOGY
3001 NATION AL DRIVE. P,O , BOX 3913

LITTLE ROCK.. ARKANSAS 7::09

PHONE : (501)562· 7.....

APR 04 19 91

Mr Joe E Porter
Cedar Chemical Corporation
POBox 2749
W Helena , AR 72390

RE: NPDES Permit No. AR0036412

Dear Sir:

We have reviewed your NPDES f i l e and note t he fol lowing recent
viola tion s of y ou r perm i t f o r t he period endi ng FEB 2 8 1991:

Violations of your NPDES permit are sUb~ect to enforcement action
under the Arkansas Water and Air Pollut~on Control Act. You are
expected to take all reasonable measures necessary to eliminate or
prevent the recurrence of such violations.

We have placed in y ou r f ile a list of the above violations as we ll
as any corrective me a s u r e s you have reported. In the event of f uture
v iolations , we will use this informat ion in determining what
appropriate actions to t ake .

If y ou have any questions on this matter, p lease contact me at the
above a dd ress or telephone (501) 562-7444 .

S i ncerel y ,
,. J ....../,
~;L~"""'""" 1'l1.~
'Le d a F. -J ohn s on
Enforcement Assistant
NPDES Enforcement Section

•

•

OUTFALL
001A
TX1A
TX2A
002A

PARAMETER VIOLATION
COD 387.3

1
NO VIOLATIONS
NO VIOLATIONS

LIMIT
1 0 0
report

.....(.

UNITS
mg/l daily max.

,<.--::-,-----~:;..



• STATE OF ARKANSAS
DEPARTME.1I\T OF POLLlITiON CONTROL AND ECOLOGY

8001 NATIONAL DRIVE. P.O. BOX 8913
LrITLE ROCK. ARKANSAS 72219-8913

PHONE:(IOIl562-7.·..
FAX:(50 I)162-4632

Fe br ua r y 5, 1991

Mr. Joe Porter, Environmental Engineer
Cedar Chemical Corporation
Post Office Box 2749
West Helena, Arkansas 72390

RE: NPDES Permit No. AR0036412

Dear Mr. Porter:

We have reviewed your NPDES f i l e and note the following recent
violation(s) of your permit:

DATE OUTFALL PARAMETER VIOLATION PERMIT LIMIT

12/90 001A *COD , daily max. 812.9 mg/l 100 mg/l• 12/90 001A *oil and Grease;
daily maximum 22.2 mg/l 15 mg/l

12/90 001A *Ammonia-Nitrogen,
30 day average 12.6 lbs/day 10 lbs/day
daily maximum 33.9 lbs/day 20 lbs/day

This report was submitted after the Jan. 25th deadline. This is a
violation of your NPDES permit. In the future, all DMRs are to be
postmarked before the 25th of the month following the end of the
monitoring period as required by your permit.

Violations of your NPDES permit are SUbject to enforcement action
under the Arkansas Water and Air Pollution control Act. You are
expected to take all reasonable measures necessary to eliminate or
prevent the recurrence of such violations.

A noncompliance report for the above asterisked violation has not
been received. Part II, section 0, 5, 6, and 7 of your permit
specifically deals with the requirements of SUbmitting noncompliance
reports. These reports need to include the cause of noncompliance,
the length of time it is expected to continue, and the corrective
actions taken to prevent the noncompliance from recurring.

• ,-



•

•

•

Page 2

Noncompliance reports are required by your permit. By not sUbmitting
these reports when you violate the effluent limits in your permit,
you are violating the requirements of the permit and , if not
corrected, can be SUbject to enforcement action. This is a very
important requirement that cannot be overlooked. A noncompliance
report on the effluent v i o l ations reported on the November DMR has
not yet been received in response to t he warn ing l e t t e r ma iled on
Jan. 8, 1991.

I f you have a ny questions on this ma t t e r , please contact me at the
above address or telephone (501 ) 570-2138.

Sincerely,

j j' / " •

.~dd ...- J " ,VfJ/-L.-v
Leda F. Johnson
Administrative As sistant
NPDES Enforcement Section

cc: Water Inspector
Mark Bradley , Enforcement Eng ineer

CEDAR1 67 3



•
STATE OF ARKANSAS

DEPARTMENT OF POLLUTION CONTROL Ai'ID ECOLOGY
3001 NATIONAL DRIVE. P,O . BOX 9533

UITLE ROCK. ARKANSAS 72209
PHONE : (501)562·7 4-1-1

JAN 08 1 991

Mr Joe E Porter
Cedar Chemical Corporation
P OBox 2749
W Helena, AR 7 23 90

RE: NPDES Permit No. AR0036412

Dear Sir:

We have rev iewed your NPDES fil e and note the following recent
violati ons of your permit for the p eriod e ndi ng NOV 30 1990:

Vi o l a tion s of your NPDES permit are sUbject to e n forcement action
under t he Arkansas Wate r and Ai r Pollution Contro l Ac t . You are
e xpect e d to take all r e a s o na b l e me a s u r e s necessar y to e l i minate or
prevent t h e recurrence o f s uch violation s . A non-c ompl iance report
i s requi red f or all vio l a tions . 'Your . failure 't o s ubmit required
non-comp l iance reports const itutes additional violat ions to you r
permit.

We have p l a c e d in your f i l e a list of t he above violations a s well
a s any corrective me a s u r e s you ha v e r e por t ed . I n the e vent o f fu t u r e
viola tions, we will use this i nforma t i on i n determ i n i ng what
appropriat e actions to t a k e .

If you have any questions on this matter, please contact me at the
above addres s or t elephone (501) 562-744 4 .

Si ncerel y ,
.f "tJ •-r' /:

/~~"l~....v · lJ!~".~."J-/
Leda F. J ohns on
Enfor c ement Ass istan t
NPDES Enforcement Se c t i o n

•

•

OUTFALL
00 2A '
002A

PARAMETER
NH3-N
NH3-N

VIOLATION
1 1. 7
2 1. 3

LIMIT
10
20

UNITS
lbs / d a y monthly a v g .
l bs/day 7- day avg .



SUBJECT:

UNITED ST~ ':S ENVIRONMENTA PROTECTIO
6608 Hornwood Drive

Houston, Texas 77074
Laboratory Report: Vertac, Inc., West Helena ,
Arkansas

J ENCY

DATE: " ,- ..
I.. I t _ . lS73

FROM:

TO:

Willi im D. Langl ey, Chi ef,
Laborat~ry Serv ices Sect io~~ Houst on Branch, 6ASAHL

Oscar Rami rez, Acting Director
Su rveill ance and Ana lys is Div ision , 6ASA

Thru: Ma lcol mF. Kallus . I,~
Chief , Houston Branch, 6ASA~

A sample of waste treatment eff l uent, outfal l 002, taken by L. Frank
Mayhue at Vertac, Inc., West Helena, Arkansas, on July 24, 1979, was
received at the Houston Branch Laboratory on August 9 with request for
complete prior ity pollutant type analys is. The followin9 are the re
sults of our analytical characterization of this sample.

Parameter Analyzed Concentrat ion Found

Ant imony, Sb <20 ug/l (ppb)
Arsenic, As <20 "
Beryll ium, Be <20 "
Cadmium, Cd 60 "
Chromium, Cr <20 "
Copper, Cu 65 "
Lead, Pb 90 "
Mercury, Hg <0.2 "
Nickel, Ni 155 "
Selenium, Se <10 "
Silver · Ag 25 "
Tha 11 rum, Tl Analytical Interference
Zinc, Zn III ug/l (ppb)
Cyanide, Total as CN 20 "
Phenols r

96 "

Chlorinated Pesticides and PCB's by Gas Chromatography/Electron
Detector

None detected. Detection l imit = <0.1 ug/l for chlorinated pest icides;
<1 ug/l for PCB's.

Organics by Gas Chromatography/Mass Spectrometry

Diehl orobenzeneamine, isomer
isomer

EPA ",_ 132004 (II... 6072)

-'

RECEIVED
NOV 291979.

l:P!
ILlU ;1l n
iii to" ow.
liD. AS$f.

30 ug/l (ppb)
440 ug/l (ppb)

RECENED
nEC 20 '919

\) ~t.G
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CONSENT ADMINISTRATIVE ORDER
1986 DISCHARGES TO WASTEW ATER TREATMENT SYSTEM

Several discharges into the biological treatment ponds occurred on the folIowing dates in 1986:
January 3, February 20, February 28, March 3, March 6, March 10, March II, April 2, April
7, April 8, April 14, and April 18. These discharges consisted of propionic acid from the
propanil process, which was being initially brought on line at the time. The discharges
possessed the characteristic of corrosivity, with pH of less than 2.

As a result of these discharges (and other nonrelated issues), the Arkansas Department of
PolIution Control and Ecology issue a notice of violation to Cedar Chemical Company on
December 19, 1986. These allegations led to a Consent Administrative Order ; the current CAO
confirms that Cedar Chemical is in full compliance with the previous CAO.

Due to changes in management, Cedar Chemical is unable to locate data concerning these 1986
discharges into the biological treatment system. Should any such information be discovered, it
will be submitted in a timely manner.
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APPENDIX D
PREVIOUS SOIL INVESTIGATIONS
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ECOLOGY AND ENVffiONMENT, INC.
INVESTIGATION OF INACTIVE PONDS
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ECOLOGY AND ENVI RONMENT, INC. ,

REGION VI

ME/1DRANDUM
~:...,

TO : Ke ith Bradley, Region VI RPO

FROM: Mi les

THRU: K. H.

Bolton, Ground Water HYd ro l ogi ~t ~~~

Malone, Jr., Reg ion VI RPM~

•
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DATE: July 29, 1986

SUBJ: Sampling Mission Results from the Vertac-West He lena Site,
West Helena, AR (AR 361)
TOOl R06-8507-13

INTRODUCn ON

FIT was tasked by the USEPA to conduct a sampling mission at the Vertac-West
Helena site, West Helena, Arkansas, Figure 1. It was specifically requested
that both surface and subsurface soil samples be collected at three inactive
surhce impoundments located along Vertac' s northwestern boundary. It was
agreed that three'sample stations would be established for each impoundment
area.

SITE DESCRIPTION AND HISTORY
. }

On October 19, 1985, FIT members Miles Bolton, Weldon Day and Jeff Dubose
met with site representative Joe Porter to discuss the following day's
sampl ing mission and obtain additional site information. A slmllary of the
site history follows:

A man named Kencade started operations at this site around 1970
manufactoHng methoxychlor. At that time, ponds were present where the
inactive surface impoundments are now located. In 1972 the chemical plant
was sold to Jerry Williams who sold the plant to ANSEL later in 1972. In
1973 the plant was again purchased by Jerry Williams. By 1973 the plant was
known as Eagle River Chemical. The name was later changed to Vertac, Inc.
The predominant chemicals manufactured in the past were dinitro herbicide
and propanil. The major chemicals currently being manufactured are
methymil, permethrin, sypermethrin, and a hydrocarbon polymer that is
composed of kerosine and I sonax .132. Hr. Porter claims that the yellow
blocks scattered throughout the inactive portion of the site are where ANSEL
buried dinitro drums.

The surface impoundments were created from the ponds around 1972-73.
Limestone was added to the narrow impoundment for the acid neutralization of

.. - .. .
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dichloromaline and proprionic acid. The other two ponds were used as waste
disposal. Wash water from Helena Chemica l's (AR 1589) chemical formul at ion
operations was also placed into t he ponds. He lena Chemical stopped
di sposi n9 of their wastes in the ponds around 1976-77.

The ponds were :"closed in 1978 . T~ clos ure procedure consis t ed of Pumpin9
the water from t he pond (the water was removed by Rolli ns) and th~p lac ing a
cl ay cap cons ist ing of native soil and bentonite over the impoundments. An
aer i a1 photograph owned by Vertac ind icat es the narrow pond was
approximat el y 2-4 feet deep and the other t wo ponds were approximately 5 t o
10 feet deep.

SAMPLING RES ULTS

Ni ne surfa ce and nine subsurface samp les were co l lected by FIT members Mi les
801ton, Wel don Day, Jeff Dubose, Th omas Lensing and Ll oyd Co l l ins on Oct ober
20, 1985. Their locati ons are shown in Figure 3. The subsurface samples
were collected us ing post ho le diggers. Since the maximum depth obtainable
with post hold diggers i s about 5 feet, the samples were collected along the
s ides of the ponds to ensure penetrat ing the fill materia l used to cover the
ponds. In all cases , the subsurface soil samples were coll ected after a
l i t hologic change in the soi l profi le was evident, indicat ing the subsurface
samples consisted of non-fill material.

Organic and inorganic laboratory results, field sample documents and
photographs are attached to this report. The sample stations were lettered
A through 1. The number 1 was added as a suffix to each l et t er to indicate
surface samples and the number 2 was added to indicate subsurface samples.
Note in the l aborat ory results that organic samples from Stations 01, G-2,
HI and 12 had to be analyzed as medium conentration samples by the
laboratory. Table 1 summarizes the organic surface sample results and Table
2 summar izes the organic subsurface sample results. These tables do not
1ist any compounds that were flagged as being present in laboratory blanks,
tentat ively identi fi ed, or below detection 1imits. Therefore, only those
compounds pos itively i d enti f i e~ as being present in the samples are l ist ed.

The organic sample results indicate that the surface fill material for pond
I I i s more contaminated than the subsurface material, especially at Stat ion
8. The qpposite is true for ponds 2 and 3. On ly pest icides were pos it ively
identif ied i n the subsurface samples.

In contras t to the organic results , the inorganic sample results do not
indicate the presence of significant inorganic contamination . The lack of a
background sample, however, makes i t difficul t to draw defin ite
conclusions.

CONCLUS IONS AND RECOMMENDATIONS

It is evident from the sampl e "results that the subsurface materi al i s
contaminated with pesticides and other organic compounds and the surface
fil l material is contaminated with pest ic ides. Since the surface f i ll
mat er i al i s conhninatej w.ith a variety of pest icides , the possib il i t y th at
t he contaminati on exte nds beyond the si te boundar ies should be considered.
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Considering the area's dependence upon ground water, the FIT recommends that
monitoring wells be installed around the ponds to determine if the ground
water has been affected by the organic compounds. The proposed well
locations are ,shown in Figure 4. These locations would provide water
quality and local h~raulic gradiel)t information. Currently, FIT lacks
local h~rogeolog.ic information for :'t he area around the site. Therefore,
the specific design of the wells wiH be dependent upon the acquisition of
additional h~rogeologic information.

If the EPA desires to determine whether or not the surface soil
contamination extends beyond the fill material as a result of wind blown
action or possible indiscriminate dumping, then the FIT recommends that
surface soil samples be collected outside of the pond area. The proposed
locations are shown in the attached aerial photograph, Figure 5. Each
sample would be a composite consisting of soil collected at the station and
four other locations no more than 10 feet from the station. Based upon
these results, a comprehensive sampling plan could be developed to
accurately determine the extent of surface pesticide contamination.

"

I

~~ ~ I
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Table 1. Organic surface soil results from the Vertac-West Helena site
• (AR 361) . Only results that were not flagged are shown.

Concentrations are in parts per billion.

I St ati on Al B1 1 C1 I 01 L.ill Fli G1 I HI I I1 II I I I I I I I
1 4, 4' - DDT 1,813 26 1 30 I 34 1 25 I I II I 1 I I I I II Methoxych10~ 3,984 12, 996 241 I I 184 1 81 7 1 221 I 444 1
I I I I I 1 I IIAldrin I 596 . 1 I I I I 37 I II I 1 I I I I II Dieldrin I 1,120 I I I I I II I I I -r I I IIChlordane I 3,563 I I I I I II I I I I I I I
]4,4'-DDE I 421 I I-.J I I I L

I

•
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Table 2. Organic surface soil results from the Vertac-West He lena site
(AR 361). Only results that were not f lagged are shown.
Concentrations are i n parts per billion .

,
!:.....

JStat ion A2 B2 CZ·. 02 E2 F2 G2 H2 12

4,4'-00T 22

Methoxychlor 2iE 85,12' 5,65' 17 ,261 654 , l71

Aldrin 1,073.1

Chlordane 14,3 6C

1, 2 Oichloroethane 190

Phenol 1,80e 840 3,10C

Bis(2-et hyl hexyl ) phthalate 67C asoc
1,2-d ichlorobenzene 30,ODe

Gamma-BHC 72.2 98.; 4,98e

TOluene 4,OOe 34,00C 16,OOe

Ethyl benzene 28,ODC

Chlorobenzene 2,60(

Total xyl enes . / 1,70e 3,30e 180,ODe

2-hexanone 75 ,OOe 75, OO(

•

I
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QAfQC

,After reviewing the data obtained from samples taken at the Vertac-West
, He l ena facil ity the results are as follows:

.. " ,,,

In the inorgani c analysis the spif:e recoveries for antimony (55%), lead
(65%) , se l enum (0%), silver (60%) , ,· t i n (17%) , manganese (34%) and arsenic
(70% ) were below QC 1imits. Any values reported for these metals may be
biased to the low side, and actual values may be higher than r eported
val ues ,

The dupl icate analys i s for calc i un should be used cautiously. All other
ana lysis for inorganics were satisfactory.

For the organic analyss the surrogate recoveries for samples FC284, FC285,
FC286 and FC287 were outside of QC 1imit s . These f our samples were
reextracted and r ean alyzed , however the r eanal ysi s ~as worse t han the
or i gi na l ana lys i s so the r es ults from the or ig inal analys is was repor ted.
Since the surrogates were out of QC l imit s both t imes , th is may r epresent a
re al matrix i nt erfer ence i n the samples and-nol:a l ab problem.

For sample FC291 the % RPO for the volatiles were all outs ide QC l imits.
Since this was a field rinsate blank the effect was probably minimal.

For sample FC280 the % surrogate recoveries for all fractions were slightly
above QC 1imits. Values reported for this sample may be higher than actual
val ues.

All compounds found in the l ab blank were flagged with a B.

The tuning and ca libration analysis fo r these samples were sat isfactory.

The ana lysis of tfiese samp les show that each l ocat i on had a variety of
pest ic ides at varying concentrations.

I

"J
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SCOPE OF PROJECT

Cedar Chemical Corporation at West Helena. Arkansas operates a

biological treatment system consisting of three surface

impoundments operated in series with respect to flow.

This project was designed to sample and analyze all sludges.

6ediments. and liquids in the biological treatment system and to

make a determination pursuant to 40 CFR Part 262.11 whether such

materia16 are hazardou6 wa6te6.

Sampling and analysis was carried out by Sorrel16 Research

A6sociates. Inc. as reported herein.
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TABLE I

GE NERAL PARAMETERS
Al kal i n ity

Flashpoint

COD

Total Solids

To tal Suspended Sol ids

Total Volatile Solids
Ammonia-Nitrogen
Nitrate-Nitrogen
Sulfate

Sulfide
Sulfite
Cyanide
Chloride
Arsenic

Phosphorus, .Tota I
Total Organic Carbon
Total Organic Halogen

Field Temperature
Field pH

ANALYTICAL PARAMETERS

METALS
Alum i num

Cadmium

Chrom i um

Le a d

Mercury

ORGANIC
Ethylen. Dichloride

Methyl Isobutyl Ketone
Mesityl Oxide
Toluene
Xylene

Isophorone
Dim.thyl Acetamide

3,4-Dichloroaniline
Propanil

Pheno l (s )

•

PERSONNEL - SORRELLS RESEARCH
FIELD SUPERVISOR - C. A. SORRELLS
FIELD BIOLOGIST M. G. MARTIN
CONSULTING CHEMIST - K. E. SORRELLS

OBSERVERS - CEDAR CHEMICAL CORPORATION
ENVIRONMENTAL ENGI NEER - JOE E. PORTER
LICENSED OPERATOR / ENVIRONMENTAL ANALYST - DALE KUMMER
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SAMPLING PLAN

A. Field Planning

As previously stated, the biological treatment system
consists of thrve surface i mpo u n d men t s operated in ser ies with
respect to flow. The init ial pond, kn o wn here in as the
equalizat ion pond rece ives i n fl u en t f r o m the plant area through
an API separator.

The effluent point lies at almost ma ximum distance obtainable
diagonally. Therefore, four bottom samples points, 1 through 4,
at approximately even intervals between the influent and the
effluent were selected to represent gradient of influent
contamination.

This pond has a retention t ime of app roximately two mont hs . One
sample point at the e xit poi nt was selec ted to adequately
represent the pond 's contents, Po int No.5.

Point No.5 was selected for field replicate sampling, and for
split sampling with Cedar Chemical Corporation.

The aeration basin operation design is that of a complete mix
systvm. An aqueous sample representing the mix, Point No. b, and
a return slUdge sample, No.7, were selected to adequately
represent the physical and chemical content of the extended
aeration basin.

The Polish Pond is the final impoundment prior to discharge to
the Mississ ippi River. Entry and exit points are almost
d iagonally opposite i n the rectangular impoundment. A bottom
Sample Point, No.8, from the entry side was selected to
indicate settled solids from the clarifier overflow. Bottom
Sample Point No.9 close to the exit was selected to most closely
indicate that contacting effluent to the river.

Point No.9 was selected for field replicate sampling for bottom
sediment samples •

- b -
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SAMPLING PLAN

8 . Fiel d Equ ipment. (Se e Method Document ion Section for
Laboratory Equ ipment.)

SP ECI AL COLLECTION REOUIREMENTS

1. Bot tom samples were collected usi ng 12 feet
length, I " d iameter PVC pipe in extension sections.
A detac hable rectangular open-mouth container
attac hed to the e nd was used to collect bottom
sediments , and, after thorough rinsing, water
samples.

FIELD MEASUREMENTS

•
2 . A YSI Model 3 5 Meter was used to measure

conduct ivity, as well as sample temperature.

A Cole-Parmer Model 5850 pH/lon/Temp Meter was
used to measure sample pH.

CONTAINERS AND PRESERVATION

3. For GLC extractables samples, the Wheaton Amber
Borosilicate glass liter bottles with
teflon-liner caps were used.

I-Chem Research
vials were used
purgeables.

EPA protocol 40-ml, septum-capped
to collect duplicate samples for GLC

•

Samp les for TOC were collected in 4 oz amber
borosilicate glass bottles with septum-l ined caps.

- 7 -
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SAMPL I NG PLAN

B. Fi eld Equipment. ( Se e Method Documention Section for
La bo r a t o r y Eq u ipment. )

( Co n t inu e d from preceding p.ge)

Bot t o m sediment samples were collected in the
correspond i ng ( a s c ited here) wide-mouth conta iner
in every c a s e .

The Nalgene LPE 500 ml and/or 1000 ml containers
were used for samples for metals analysis, and
preserved with nitric acid to pH less than 2.

Samples for cyanide analysi~ were collected in
Nalgene 500 ml or 1000 ml bottles and preserved
with NaOH to pH greater than 12, and cooled to
4 .C with crushed ice.

Water samples for solids and other inorganic
analysis such as sulfate and chloride were collected
in half-gallon polyethylene bottles.

SAMPLE TAGGING AND CHAIN OF CUSTODY

•

4. Waterproof tags or labels for sampl. marking.
These were ma d e out by C. A. Sorrells, as he ke pt
the permanent field log, and fastened securely to
each sample container, as the samples were
collected and preserved .

- 8 -
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SAMPLING PLAN

Sect ion C

C. Sampl ing Procedure: A minimum number of trained persons are to
be involved in sample collection and handling. For this
project, the samplers were K. E. Sorrells, M.S., C. A.
Sorrells, a nd M. G. Martin. Observers were J. E. Portvr And
Da le Ku mmer .

1. Distances along the ponds edges were measurvd for
representative sampling points. These werv selected by K.
E. Sorrells, determined by pacing.

2. Bottom samples were collected by M. G. Martin using A 12
foot length, I" diameter PVC pipe .s an extension, with a
rectangular open-mouth container attached to the end,
in order to scrape up the bottom sediments. Bottom
samples were collected from the equalization pond and from
t he f inal po nd. These are rectangular in shape, with
sloping sides, a total depth of 6 to 8 feet, and
considerable freeboard. Bottom sample depths were
approximately 4 feet •

3. The sampling device was rinsed before and After each sample
was taken, per Quality Assurance/Quality Control (QA/QC)
procedures, Section 6, Paragraph 0, Sorrells Research
Associates Quality Assurance plan (submitted as an attach
ment. (SRA QAP).

Bottom sediments from successive scrapings at a
sample point were combined and gently mixed in order to
insure both the homogeneity and the integrity of the
sample. This was accomplished by K. E. Sorrells, who also
filled EPA vials for volatiles analysis.

4. Field duplicates were taken for two of the nine sites, per
QA/QC procedures, (SRA QAP)

5. Field blanks were provided by the laboratory, in accordance
with QA/QC procedures, (SRA QAP). Field blanks
we re provided to document absence of contamination or
introduction of extraneous-origin analytes or
interferences .

- 9 -



6. The following information was recorded on the sample tag or
label.

Site number:
Date: Time:
Name of Collector:
Preservation Used:
Analysis Required:

This work was accomplished by C. A. Sorrells, who also
provided the proper preservation for each sample, according
to required analysis for the respective aliquots by
container.

7. A hard-covered bound Field Book was used to record the
same data as was listed on the sample tag, plus shoreline
distance from a known starting point. This log was kept
by C. A. Sorrells.

8. Samples were preserved by immediately by chilling the
sample jar in a durable ice chest with crushed ice.

9. Chain of Custody Forms were completed.
Section 9, Page •

See copy in

•

10. Samples were transported immediately by Sorrells Research
Associates, Inc. to the laboratory in Littl. Rock Arkansas
for Analysis •

- 10 -
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Apr il 15 . 1988

Mr . Joe Porter , Env ironmental Eng ineer
Cedar Chemical Corporation
P. O. Box 2749
Wes t Helena AR 72390

HE : Surface Impoundment Sampling and Analysis

Dear Mr. Porter:

Attached please find final report on the Cedar Chemica l
Project. We appreciate your patronage.

Thank you for this opportunity to provide Laboratory
Se rv i ce s.

Yours truly,

K.;y;r/}:;~{' :1M;.S . . Consulting Chemist

4. c~f!//~
President. Sorrells Research Associates, Inc.

AW01.Hsm

- 11 -
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ADDENDUM

DI SCUSS I ON OF REPORTING UNITS : Thr o u ghout t h is r eport a n a l vt e s ln
WATER s amp les ar e reported in milligr ams per lit e r (mg / li t e rl , t ha t i n
we igh t per vo lume , a p pr ox im a t e ly equi valent to p a rt s per mil lion , wi th
th e e x c ep t ion, of c ourse, of measurements where other u n i t s ar e
a p p r o p ri a t e , s uc h a s Deg r ees Cel sius , p H uni ts , un i ts o f Speci f i c
Cond uc tance, and so forth .

In a ccordance with ac c ep t ed professional prac t ic e a nd c urr en t
engineering prac t ice , th r oughout t h i s report a n a l y t e s i n S EDI MENT
samples are r eported in milligrams per ki l o g ram (mg/ kgl . wh i c h . ~

o art s c€r million . The r ati o na l basi s fo~ th is dist i nc t ion is ~ h~t

a l i quots o f sclids, s emi s o l i d s , sl urr ies , s l udg e s , soi15 ~ an d
s e d i men t s a r e me asured out b y we i g h t o f samp l e.

I t al so shou l d be c lea r l y und e r s t o o d t hat t his r e porting prac tice
r e f e r s to t he anal yte c on c en t r a ti on i n the sample as co l l e c ted: t ha t
is on a wet weight a s is basis; no other basis is implied . For
purposes of comparison the Total Solids is reported f or each sample .

Th e di f f erence between t he To t al Sol i d s
the Loss on Dr y ing . (Ove n Dried Basis .
procedure. )

r e p o r t e d a n d 10 0 p er = en~ is
Th i s i s a Standard Methods

•

Wi th the s e d i stinct ions clear l y stated, throughout th i s r e por t,
Al ka l i n ity has been repor ted a s Ca l ci u m Carbonat e (Ca C0 3 ) , either i n
mg / l i ter i n water s amp les , o r mg / kg in sed ime n t samp l e s . In e i ther
c ase t he mg or pa r ts refe r s t o t he al kal ini t y EXPRESSED a s Calc i u m
Carbonat e per l ite r /per kg / per mill i o n SAMPLE, a s the case ma y be .

- 11- .1 -
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ADDENDUM

DI SCUSSION OF METHODOLOGY: Or ganic an a l y t e s e :<t r a cted from water and
sedi ment samples from this project were anal vzed b y Gas Chromatograph y
_ t1ass Spectrometry. (GC-MSl Descri pti ons of equi pment, methods,
detec t ion l imits, personnel, dates an d ti me s o f beginni ng specific
s ample a nal ysis, results of replicate deter minations and illustrations
are incl uded in the appropriate sect ions of th is report.

Uod at es to t he general Quality Assur ance Pl a n (QAP ) wi th appropriate
HD Ppe nd ice s f or references are i nc l ud e d wl th t he c ur r en t r e vi sion of
t his pro j e c t report .

-11-.2-
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TA£LE GA-1
General ~alysis

Cedar Chemic:a l Corporaticrl
P.O.!bx 2749
West !-elena, ~ 77390

Attn: Mr. Joe Porter, Erwin:rvnental Engineer

Re: 8 5'53.001 CEOO Date Received: Jaruary 15, 1988

Date Reported: March 14, 1988

SJrfac:e Impoundlrent ~ling and analysis. Botton Sample fran so.Jth c:orner of
equalizaticrl pond located 25 feet northeast of influent pipe.

Collected by: K. E. Sorrells / Cecil A. Sorrells / Mic:hael G. Martin at 1110 hours
Central Standar-d Tirre (CST). (Jboser'ved by Joe E. Porter and Dale Kumer.

Field p-1
Alkalinity
Total 5.!Spended Sol ids
Total Volatile Solids
Total Solids

lmraIia-Nitrogen
Chloride
aD
Cyanide
Flashpoint

Nitrate
Nitrite
Total Ptcspt-cn.Js
TOC
Field Specific: Conductance

5.!1fate
· 5.!1fi te
5.!1fide
Temperature

LNIlS

units
I"Q/kg as 0'C03
I"QIKg
I"QIKg
M;l!Kl;l

I"QIKg
I"QIKg
I"QIKg
I"QIKg
Celsius

I"QIKg
I"QIKg
MgIKg
I"QIKg
Mic:roS/c:m

I"QIKg
MgIKg
I"QIKg
Celsius

7.34
470

6,320
2,390

8,720 +- 810

36.81
198

3,410
0.az:1

Negative

0.028
o

32.8
341.5 +- 7.0

850

38.5
25

2.36
:l.S

•
Arsenic:
Aluminum
Cadmium
Chromium
Lead
Mercury

Revi~ by: K. E. Sorrells, M.S.

- 13 -

0.92
87.4

0.013
0.364

0.24
0.0428

rj[ G ] (Initials)
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TAELE GA-2

General tnalysis

Ced a r Chemical Corporaticn
P .O. Ib" 2749
West He lena, ~ 7Z39O

Attn : Mr. Joe F'orl:er, 8",ircnmenta I Engineer

Re : 8553.002 ~ Date Received: January 1S, 1'188

Date Reported: March 14, 1993

Surface Impo..ndfrent sampling and analysis. Equalizaticn Ptn:l Ibttan ~le YJ feet

nort hoest of sa.Jth corner.

Collected by: K. E. Sorrells / Cecil A. Sorrells / Michael G. Martin at 114S ho.Jrs CST.

Observed by Joe E . Porter and Dale Kurmer.

LfIlITS

6.se
S22

2 ,700
2 ,09:>

4,790 +- 80

36.68
191

2,690
0.005

rene - Anbient to 60 •

units
I"q/kg as 0:c03
I"q/Kg
I"q/Kg
I"q/Kg

I"q/Kg
I"q/Kg
M:J/Kg
I"q/Kg
Celsius

I'mrcnia-Ni trogen
Chloride
aD
Cyanide
Flashpoint

Field p;
Alkalinity
Total Suspended Solids
Total Volati Ie Solids
Total Solids•
Nitrate
Nitrite
Total Ph::>sphorus
rcc
Field Specific Ccnc1Jc:tance

M:J/Kg
M:J/Kg
M:J/Kg
I"q/Kg
MicreS/cm

0.674
o

29.9
281.9 +- 15.0

800

Sulfate
Sulfite
Sulfide
Temperature

M:J/Kg
I"q/Kg
M:J/Kg
Celsius

sr
40

6.04
4.5

•
Arsenic
Aluminum
Cadmium
Chromium
Lead
Mercury

M:J/Kg
M:J/Kg
M:J/Kg
M:J /Kg
M:J/Kg
M:J/Kg

0.30
32.S

0.007
0.139
0.125

0 .0293

U No flash observed bet....,.,., ambient temperature and 60 Degrees Celsius.

Reviewed by: K. E. Sorrells, 11.5. V~ Initials)
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• Cedar Chemi cal Corporation
P . O. Eb l< 2749
Wes t He lena, M 7Z59O

Attn: Mr. Joe Porter, Envir uoiEilul Engineer

Re: 8553 . 003 CErn Date ReceiVl!Cl: January 15, 1988

Date Reported: March 14, 19a3

•

•

9..trface Impound<rent satr4lling and analysis. Equalization Ptnd Botton Satr4>le lu::ated 125

feet northwest of east corner.

Collected by: K. E. Sorrells / Cecil A. Sorrells / Micr-l G. Martin at 1207 huJrs CST.

Observed by Joe E. Porter and Dale I<um"er.

~Y1E l.J\IITS FCl..ND

Field p-i units 6.83

Alkalinity l'g/ kg as 0:0:>3 456

Total 9..tspended Solids Mg/ Kg 3 ,110

Total Volatile Solids l'g/ Kg 1,420

Total Solids I't;lIKg 3,545 +- 95

Imnonia-Ni trogen Mg/Kg 32.03

Chloride Mg/Kg 136

aD l'g/Kg 1,710

Cyanide l'g1Kg 0.019

Fla~int CelsiU5 Negative

Nitrate I't;l/Kg 0.513

Nitrite l'g1Kg 0

Tota1 Ph:>spl"orus l'g1Kg 33.4

roc l'g1Kg 182.7 +- 6.4

Field Specific Calduc:tance Micn:S/cm 890

soi fate ~/Kg
49.75

9..tl fite l'g1Kg 30

9..tl fide l'g/Kg 2.82

Temperature Celsius 6.0

Arsenic Mg /Kg 0.38

Aluminum l'g/Kg 23.1

Cadmium l'g/Kg 0.007

Chrunium Mg/Kg 0.106

Lead l'g/Kg 0.116

Men:ury l'g1Kg 0.0129

Revi......,.j by: K. E. Sorrells, M.S.

- 15 -
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TAB....E GA-4

Go!reral lnalysi ..

Cedar Chemical Cor"poratiO"l
P.O . 80" 'Z749
West Helena , ~ 7Z59O

Attn : Mr . Joe Porter, ErwirtnTEl"ltal Engi..........

DaUl RE!cei VIId: J.-...ary 1:1, 1988

Date Reported: March 14, 1988

Surface Impo..ndITent saIT4ll ing and analysis. Eq.JalizatiO"l F'O"ld Botton ~le l cx:a ted 100

fee t scutho-est of north corner.

Collected by: K. E. Sorrells / Cec il A. Sorrells / Michael G. Martin at 1255 ho.lrs CST.

Observed by Joe E. Porter and Dale Krumer .

•
F ield ~
Alkalinity
Total Suspended Solids
Total Volatile Solids
Total Solids

I'mn:nia--Ni trogen
Chloride
aD
Cyanide
Flashpoint

Nitrate
Nitrite
Tota l Phospt-onJs
TOC
Field Specific COnductance

Sulfate
9.Jlfite
9.JI fide
T~rature

LNITS

Lnits
M;j/kg as CPC03
I"Q/Kg
M;j1Kg
I"QIKg

I"gIKg
I"gIKg
M;j1Kg
M;j1Kg
Celsius

I"gIKg
M;j1Kg
M;j/Kg
M;j1Kg
MicroS/em

I"QIKg
M;j1Kg
M;j1Kg
Celsius

6.58
446

2,790
1 ,560

3,485 +- 5:1

'Z7.38
2Z3

1,220
0.008

Negativw

0 .C1S7
o

24.9
230.6 +- 18.0

B90

44.5
30
42

5.8

•
Arsenic
Aluminum
Cadmium
Chronium
Lead
I"'en:ury

Reviewed by:

M;j/Kg
M;j /Kg
M;j /Kg
M;j1Kg
M;j /Kg
M;j1Kg

K. E. Sorrells, M.S.

- 16 -

0.43
35.6

0.011
0 .266

0.21
0.043
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• ~r Chemicd Corporation
P. O. Bo~ 2749
Wes t He l ena , ~ 7Z39O

Attn: Mr. Joe Porter, Env ir o'''la"tal Engineer

RiE! : 8553.oos, c:Em Date RiE!ceived: J ........ary 15, 191:1l

Date Reported: March 14, 191:1l

Surface Impc>.Jndtren t ~ling and analy.,;is. Equal ization Pend Water Sampl e l oca t ed on

northeast s ide 160 feet northoest of east CCJrTler.

Collected by: K. E. Sorrells / Cecil A. Sorrells / Michael G. Mart in at 1230 tnJrs CST .

ObserV&d by Joe E. Porter and Dale I<rume'".

~YTE LJIIITS

Field p-t units 6 .69

Alkalini ty I'i;l/l as a:co3 324

Total Suspended Solids I'i;llLi ter SO

• Total Vo l a t ile Solids I'i;llLi ter 2W

Total Solids I'i;llLi ter l,OSO +-- 140

l=Wmcnia-Ni trogen I'i;llLi ter 27.87

Chloride /'t;llLi ter 193

em /'t;llLi ter 406

Cyanide /'t;l1Li ter 0.012

Flashpoint Celsius Neqati",..

Nitrate /'t;l1Li ter 0 .028

Nitrite I'i;lILi ter 0

Total Phosptorus I'i;lILi ter 9.23

TOC /'t;l1Li ter 77.6 +-- 2.9

Field Specific Conductance Micn::l6/cm 720

Sulfate /'t;l1Li ter 70.75

Sulfite /'t;l1Li ter 30

Sulfide /'t;l1Li ter 0.651

Temperature Celsius 6 .0

Arsenic /'t;llLi ter 0.27

Alumi num I'i;llLi ter 0.343

Cadm ium /'t;llLi ter 0.003

Chrcrnium /'t;llLi ter < 0.003

Lead I'i;llLi ter < 0.01

• Mercury /'t;llLi ter 0.0011

·4"'0"" '"Reviewed by: K. E. Sorrells, M.S .

- 17 -
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TAB..E GA-5

General ~lysis

Cedar Ctanic:al Cor-poraticn
P .O . BoM 2749
Wes t He 1ena, M 7Z59O

Attn: 1'11"". Joe Porter, Enviro"iiE4ital Engi.neer"

Re: 8553.00Sb CErn
Field Rep lic:ate

Datli Rec:ei VIi!Cl : J ar-oary 15, 1988

Date Repor"ted I Marc:h 14, 1988

Sudac:e lmpc:>.ndtTE'nt ~ling ~ analysis. Equalizaticn Po'1d water Sample Ioc:ated on
nor-theast s ide 160 feet northoest of east c:orner.

Co l lected by: K. E. Sorrells I Cec:il A. Sorrells I Mic:hael G. Martin at 12:50 hour-s CST.
lJbserved by Joe E. Porter and Dale Krurrner.

K. E. Sorrells, M.S.

Field p-l
Alkalinity
Total Suspended Solids
Total Volatile Solids
Total Solids

Imralia-Ni tr-cgen
Chlodde
COD
Cyanide
Flashpoint

Nitrate
Nitrite
Total Ptcsphorus
TO:
Field Specific: Conductance

Sui fate
Sulfite
Sui fide
Ternpel'"atu.....

Arsenic:
Aluminum
Cadmium
Chr"omium
Lead
Men:ury

Reviewed by:

LNITS

units
!"gil as 0'C03
!"g/Uter
!"g/Uter
!"glLiter

!"glLiter
!"glLiter
!"glLiter
!"glLiter
lRlsius

!"glLiter
!"g/Uter
!"glLiter
!"glLiter
Mic:roSlc:m

!"glLiter
!"g/Liter
!"glLiter
lRlsius

!"glLiter
!"glLiter
!"glLiter
!"glLiter
!"glLiter
!"g/Uter

- 18 -

6.72
336

67.3
200

1,000 +- 80

24.69
171
671

0 .017
IlEgative

0.023
o

9.23
83.4 +- 0.82

700

72.13
30

0.61
5.5

0 .26
0.343
0.003

< 0.003
0.017

< 0.0005

~~] (Initials)
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TAB...E GA-7

Genera l A-la lysis

Cedar Q-enical Corporaticn
P. O. BaM 'Z749
We!; t He 1ena, M 7"Z!RO

At tn: Mr. Joe Porter, Env i ,o.ne"ta l Engi~

REo: 8553 .00b c:Em Date Received: J~ry 15, 1988

Date Rep:Yted: Marc h 14, 1988

SJrface ItnpCUldment sampling and anal ysi s. Water sample from discharge pipe from

Aeraticn Po-ld.

Collected by: K. E. Sorrells / Cecil A. Sorrells / Michael G. Martin at 1320 t-curs CST.

Cl>served by Joe E. Porter and Dale Kn.mner.

* Single flash at 104 (F) tut will not sustain conbusticn at standard
temperature and pressure. 40 CFR(2bl.21 (2»)

/./'i
Reviewed by: K. E. Sorrells, M.S. I:c-'J (Initials)

- 19 -
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Field ~
Alkalinity
Total SJspended Solids
Total Volatile Solids
Total Solids

Pmrcnia-Nitrogen
Oller-ide
aD
Cyanide
Flashpoint

Nitrate
Nitrite
To tal Pt'Cspl-orus
roc
Field Specif ic Conductance

SJlfate
SJlfite
SJlfide
Temperature

An;enic
Aluminum
Cadmi .....
Chromium
Lead
Mercury

l.1'lITS

units
I"qll as ~03
t"g/Liter
t"g/Liter
t"g/Liter

t"glLiter
t"g/Liter
t"g/Liter
t"g/Liter
Celsius

t"glLiter
t"glLiter
t"glLiter
t"glLiter
MicrcS/cm

I"glLiter
I"glLiter
I"glLiter
Celsius

t"glLiter
I"g/Li ter
I"g/Liter
I"g/Li ter
I"glLiter
I"g/Liter

8.25
3,000

597
3,080

15,7':IJ +- 1':IJ

365.2
2,040
2,590
0.045

* Negative

0.083
o

19
640.2 +-- 24.0

11,000

2,'Z70
55

0.112
2.2

0.83
2.05

0.012
0.09

o.rss
0.0013



• Ced.r D-emic.l Corporation
P .O. Be" 2749
West He Iena, I'R TZ390

Attn: Mr. JOE' Porter, Enviru",Etltal Engineer

Re: 8553.007 CEI:R Date Received: January 15, 1988

Date Reported: March 14, 1988

SJrface Irnpu.l)dment sampling and analysis. Recycled sludge sample fran Aeration Ptnd

cladtier.

Collected by: JOE' Porter / Dale Kutmer at 1300 to.Jrs CST.

~VTE \..NITS

'.
Field p-l
Alkalinity
Total Suspended Solids
Total Volatile Solids
Total Solids

~ia-illitrogen
ChIOl""ide
em
Cyanide
Flashpoint

Nitrate
Nitrite
Total Phosphorus
TOC
Field Specific Conductance

SJI fate
SJlfite
SJlfide
T~atu....

units
M;) /kg as CA::03
M;)/Kg
M;)/Kg
M;)/Kg

~/Kg

~/Kg

It;l/Kg
It;l/I<.l;l
Celsius

It;l/Kg
It;l/Kg
It;l/Kg
~/Kg

MicroS/em

Mg/Kg
It;l/Kg
It;l/Kg
Celsius

7.84
1200

8,000
8,190

23,150 +- 50

137
872

2,~

0.065

** Negative

0.014
o

49.6
1148 +- 24.0

11,500

2,720
55

8.16
6.2

** lib flash observed between ambient temperature ~ YJ Degrees Celsius.•

Arsenic
Aluninun
Cadmiun
Chrunium
Lead
Mercury

Revie-d by:

It;l/Kg
It;l/Kg
It;l/Kg
It;l/Kg
It;l/Kg
It;l/Kg

K. E. Sorrells, M.S.

-20-

1.275
36.3

0.023
0.559
O.~

0.0179

K--J-2 (Initials)



•
TAB..£ (;A--q

General A-Ialysis

Cedar Chemical Corporaticn
P .O . Box Z749
WE.>s t He1ena • I'fl 7Z59O

Attn: Mr. Joe Porter, Erwiru"EI .tal Engineer

RE.: 8553.oce CErn Date Received: J..........ry 15, 1900

Date Reported: March 14 , 1988

Surface Impoundment sampling and analysis. Bottom Sediment Sample located 25 feet

no rtheast of west corner of Polish Pond.

Co llected by: K. E. Sorrells / Cecil A. Sorrells / Michael G. Martin at 1340 tnJrs CST.

Observed by Joe E. Porter and Dale Krumner.

•
Field ~
Al kalinity
Total Suspended Solids
Total Volatile Solids
Total Solids

ATmcnia-Ni trogen
Chloride
em
Cyanide
Fla~int

Nitrate
Nitrite
Total Phosphorus
roc
Field Specific Conductance

9.llfate
9.llfite
9.11fide
Temperature

LJ\IITS

units
~/kg as CAC03
~/Kg

~/Kg

~/Kg

~1Kg

~/Kg

~/Kg

~1Kg
Celsius

~1Kg

~1Kg

~1Kg

~1Kg

MicroS/cm

~1Kg

M;j1Kg
~/Kg

Celsius

7.01
522

3,38:>
734

3,920 +- :5'70

24 . 8
446

4,B:>O
0.005

Negative

0.79
o

2B
81.35 +- 3.9

1,900

sso
25

0.951
4.5

** No flash observed between ambient

~/Kg

~/Kg

~1Kg

~/Kg

~/Kg

~/Kg

•
Arx!nic
Aluminum
Cadmium
Chromium
Lead
l"'en:ury

Revi.......,.j by: K. E. Sorrells, M.S.

- 21 -

0.96
19.2

0.004
0.125
0.14

0.0014

temperature and YJ Degrees Celsius.

~'r.<::d-=J (Initials)



• Cedar- Chem i ca1 Cor"por"a tien
P. O. Bo x 2749
Wes t He>lena , ~ 7Z39O

Attn: I"r . Joe Porter, Erwi,u",EI ,toI1 Engineer

Re: B553.009a CErn Date Reocei \led: January 15, 1988

Date Reported: Ma..-ch 14, 1988

Sur-face Impoundmen t sampling and analysis. Bottan Sediment Sample located 125 feet

northeast o f scuth corner- of Polish Pu"ld.

Collected by: K . E. Sorr-ells / Cecil A. Sorr-ells / Michael G. Mar-tin at 1405 to.J~ CST.
Observed by Joe E. Porter and Dale Krurmer.

* Single flash at 104 (F) b.Jt will not sustain contuo;tien at standar-d
temper-atur-e and pr-essur-e. 40 CFR(2bl.21(2)

p i
Reviewed by: K. E. Sorr-ells, M.S. ~-l...] (Initials)

•

•

Field p-I
Alkalinity
Total Suspended Solids
Total Volatile Sol i ds
Total Solids

I'mrcnia-Ni tr-ogen
Chler-ide
aD
Cyanide
Flashpoint

Ni tr-ate
Nitdte
Total PhosphJn.JS
TO:
F ield Specific Conductance

Sulfate
Sulfite
Sulfide
Temperature

Ar"senic
Aluminum
Cadmium
Chromium
Lead
I'\?..-cury

LNITS

units
Mg/kg as CAC03
Mg/ Kg
Mg/Kg
I";I / Kg

~/Kg

I";IIKg
I";I/Kg
I";IIKg
Celsius

I";IIKg
I";I/Kg
I";IIKg
I";IIKg
MicroS/em

I";IIKg
~1Kg

I";IIKg
Celsius

I";IIKg
I";I/Kg
I";I/Kg
I";I /Kg
Mg /Kg
I";IIKg

b.83
590

4,250 +- 210
1,270

7,000 +- 210

31.18
98b

1,000
0.013

• ~tive

0.115
o

13.3
213.b2 +- 5.9

1,350

195
30

4.92
3.9

0.35
11.8

< 0.003
O.ObI
0.093

0.00b9

- 22-



TAB...£: GA-ll
Gener~l ~lysis

Cedar Chemic a l CorporatiO"l
P.O . Box V 49
West ~lena , ~ 7ZY1O

Attn : Mr . Je<> Porter, Envi,u",e ,tal Engineer

Re: 8553. 009b CEI:R
Field Replicate

Date Received: January 15, 19W

Date Reported: Marc h 14, 19W

Surface l~t ~ling and ana l ysis. Botton Sediment Sample lcx:ated 125 fee t

northeas t of scuth corner of Polish Pu-1d.

Collected by: K. E. Sorrells / Cecil A. Sorrells / Michael G. Martin at 1405 h:1Jrs CST.

Observed by Joe E. Porter and Dale Krurmer.

• Sing l e flash at 104 (F) b.Jt will not sustain cunb.JstiO"l at standard
temperature and pressure. 40 CFR(261. 21 (2) )

~.

Reviewed by: K. E. Sorrells, M.S. [ ~J (1ni tials)

-23-

•

F ield i=H
Al kalinity
Total Suspended Solids
Total Volatile Solids
Total Solids

Artrcnia-fli trogen
Chloride
OJ[)

Cyanide
Flashpoint

Nitr~te

Nitrite
TotaI Pt-ospt-orus
To:
Field Specif ic Conductance

Sulfate
Sulfite
Sul fide
Temper a ture

Arseni c
Ah.uni num
Cadmium
Chrunium
Lead
Mercury

LNITS

lJ"li ts
Mg/kg as CAC03
Mg/Kg
Mg/Kg
Mg/Kg

Mg/Kg
MgIKg
Mg/Kg
Mg/Kg
Celsius

MgIKg
Mg/Kg
MgIKg
Mg/Kg
MicroS/cm

Mg/Kg
MgIKg
Mg/Kg
Celsius

Mg/Kg
Mg/Kg
Mg/Kg
Mg /Kg
Mg/Kg
Mg/Kg

6.94
~

6,560
2,020

7,360 +- 140

28.5
963

3,730
0.011

• Negative

0.416
o

22
224.0 +- 19.1

1,320

199
30

5.19
2.5

0.35
13.6

< 0.003
0 .061
0.075

0 .0045
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•
TAB...£ 0'\-1

OrQanic Ala l ysis

Cedar Chemica l Corporaticn
P.O . Bo" Z749
West Helena , ~ TZ3"1O

Attn: Mr . J oe Porter, Envi.u"'i!iltal Engineer

Re: 8553.001 c::Em Date Received : January 15, 1988

Date Reported: March 14, 1988

Surface Impc>.JIldment sampling ;ond ana lysis . Botton Sample fron scuth c orner o f
equalizaticn pend located 25 feet northeast of influent pipe.

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1110 to.Jrs CSD.

Observed by Joe E. Porter ;ond Dale Kurmer.

I'N'LYTE LNITS

E thylene Dichloride ~/Kg 0 .0031

Methyl Isob.Jtyl Ketene ~1Kg < 0.01

Mesi tyl O"ide I"'gIKg < 0.01

• Toluene I"'gIKg 0.046

o-Xylene I"'gIKg 0.0112

m-Xylene ~1Kg 0.0044

p-Xylene I"'gIKg 0.002!'1

lsophorcne ~1Kg 0.948

Dimethyl Acetamide I't;lIKg < 0.01

3,4-Dichloroaniline I"'gIKg 0.177

Propanil ~1Kg < 0.01

Phenol I"'gIKg < 0.01

Total Organic Halide I't;lIKg 3.14

• REN i ewE!d by: K. E. Sorrells, M.S .

- 25 -

.ai

~ ] (Initials )



•
TAB...£ os-z

Organic ~lysi5

Cedar Cl-emica 1 Carpera tia"l
P .O. Bo" 2749
West ~ lena , IlR 7ZS9O

Attn : Mr. Joe Porter, Etwi .o",s ltal Engineer

Date Received: January 15, 1900

Date Rep:>rted : March 14, 1988

Surface Irnp:1JI""ldn"ent sampl ing and analysis. Equal ization Pa"ld Botton Sample l cx:a te::l t:IJ
f eet north.<est of south corner.

Co llected by: K. E. Sorrells / Cec il A. Sorre ll s / Michael G. Martin oat 1145 hc:urs CST.
Observed by Joe E. Porter and Dale KL.mrer.

A'R...YTE LNITS

Ethylene Dichloride ~/Kg 0 . 0049

Methyl Isobutyl Ketme ~/Kg < 0.01

Mesityl Oxide ~/Kg < 0.01

• Toluene ~/Kg 0 .024

crXylene ~1Kg 0.00b4

m-Xylene ~/Kg 0.0025

p-Xylene ~1Kg 0.00Z9

Iscptorcne ~1Kg 1.32

Dimethyl Acetamide ~1Kg < 0.01

3,4-Dichlcrcaniline ~1Kg 0.276

Propanil ~1Kg < 0.01

Pt-encl ~1Kg < 0.01

To ta l Organic Halide ~/Kg 0.781

• Reviewed by: K. E. Sorrells, M.S.
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•
TAB..E ~3

Qn;janic ~lysis

Cedar Chemical Corporatic:n
P.O . Bo" 2749
West Helena, ~ 72390

Attn: Mr. Joe Porter, EnVi'U"Eiltal Engineer

Re: 8553.003 CErn Date Received : Jar-...ary 15, 1988

Date Reported : Man:h 14, 1988

Surface Impo.JTld<Tent sampling and analysis. Equalizatic:n Pend Botton ~le l ocated 125

f eet north.oest o f east corner.

Collected by : K. E. Sorre l ls I Cecil A. Sorr e lls I Michael G. Mar t i n . t 1207 hc:lur"s CST.
Observed by Joe E. Porter and Da le Kurmer.

I't-R...YTE lJ\IITS

Ethylene Di c hloride Mg/ Kg 0 . 0034

Methyl Isotutyl Ketc:ne Mg/ Kg < 0.01

Mes i tyl O><ide Mg/Kg < 0.01

• Toluene Mg/Kg 0.017

o-Xylene MgIKg 0.CXl62

m-Xylene MgIKg 0.0014

p-Xylene MgIKg < 0.0005

I sophoro->e MgIKg 1.06

Dimethyl Acetamide MgIKg < 0.01

3 , 4-Di c hlonoani line MgIKg 0.253

Pr-ot-lil MgIKg < 0.01

Phenol Mg/Kg < 0.01

Total Organic Halide MgIKg 0 .522

•
Revi~ by: K. E. Sor re l ls , M.S.

- 27 -
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• Cedar- Ct-emical CorporatiO"l
P. O. B:J~ 2749
West Helena , lOR TZ390

Attn: Mr. Joe Porter, Envi. a.le ..tal Engineer

Re: 8553.004 CEI:Fl Date Received: January 15, 1988

Date Reported: Man:h 14, 1988

Sudace Impo.JIld<rent sampling and analysis. EqualizatiO"l Pend Botton ~l.. located 100

feet 5U.Jt......... t of nor-th cor-ner".

Collected by: K. E. Sor-r-..Ils / Cecil A. Sor-r-ell s / Michael G. Mar-tin at 12SS hc:ur-s CST.

Obser"ved by Joe E . Porter- and Dale KLmner .

I'N"LYTE LNITS

Ethylene Dichlor-ide I"g / Kg 0. 0036

Methy l lsotuty l Ke t O"le I"g/ Kg < 0.01

Mesityl ~ide I"g/Kg < 0 .01

Toluene I"g/Kg 0 .016

o-Xylene I"gIKg 0.0122

m-Xylene MgIKg 0.0027

p-Xylene MgIKg 0.002

l soptDrone I"gIKg 1.12

DilTEthyl Acetamide I"gIKg < 0.01

3 , 4 -Dichloroani I ine MgIKg 0.238

Pr-opanil I"g/Kg < 0 . 0 1

Phenol I"g/ Kg < 0 .01

Total Organic Ha l i de MgIKg 0 . 465

• Reviewed by : K. E . Sor-r-e l l s , M.S .
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•
TAB..£ OA-S
~ic A-lalysis

Cedar Chemical Carper-a tial
P . O. Box 2749
Wes t I-\> I en.. , M 7Z390

Attn: Mr. J oe Port...-, EnvitU 'iEl I~1 Engineer-

Re: B5S3.00Sa~ Date Received: January IS, 1988

Date Reported: Man:h 14, 1988

Surface Impc:undmen t sampling and ana lysis. EqualizatiU"l Pend Water Sample lcx:ated U"I

northeast s ide 160 feet northNest of east corner .

Collec ted by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1230~ CST.
Observed by Joe E. Porter and Dale Kurmer.

1'U'LYT£ lJIlITS

Ethylene Dichloride I"c;J/Kg 0.0033

Methyl lsob.Jtyl Ketene l'"g1Kg < 0.01

Mesityl Oxide I"c;J/Kg < 0.01

• Toluene I"c;J/Kg 0.016

o-Xylene l'"g1Kg 0.0011

m-Xylene I"c;JIKg 0.()()t;;R

p-Xylene l'"g1Kg 0.0013

lsophorU"le I"c;JIKg 1.38

Dimethyl Acetamide I"c;JIKg < 0.01

3,4-Dichloroaniline I"c;JIKg 0.206

f'ropolnil I"c;JIKg < 0.01

Phenol I"c;JIKg < 0 .01

Total Organic Halide I"c;JIKg 0.484

• Reviewed by: K. E. Sannalls, M. S.

-29 -
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• Ceda r Q-enic;ol Corpor;otien
P .O. Box Z749
West ~lena, M 7Z39O

Attn: Mr. Joe Porter, Envi.OOlE"tal Engineer

Re: B5S3.00Sb CEm [),;ate Recei~: January 15, 1988

[),;ate Reported : March 14, 1988

Surface Imp:1JI"ldment ~ling and analysis. Equalizaticn Pend Water ~le l oca t ed en
northeast side 160 feet nort.l'l.est of east corner.

Collected by: K. E. Sorrells / Cecil A. Sorrells / Michael G. Martin at 1230 h::Jur5 CST.
Observed by Joe E . Porter and [),;ale Kurmer.

(:#)LYlE LNITS

Ethylene Dichloride "';j1Kg 0 .0034

Methyl Isob.Jtyl Ketene "';j/Kg < 0.01

• Mesityl Oxide "';j1Kg < 0.01

Toluene "';j1Kg 0.0 15

o-Xylene I"t;lIKg 0 .0005

m-Xylene I"t;lIKg 0 .0009

p-Xyl ene "';j1Kg 0 . 0014

I soph:>rcrlo? I"t;lIKg 1.39

Dinethyl Acetamide I"t;lIKg < 0 .01

3, 4-DichloroaniI ine ~1Kg 0.239

Propanil ~1Kg < 0 .01

Prenol ~1Kg < 0.01

Total Organic Halide I"t;lIKg 0.551

• Reviewed by: K. E. Sorrells, M.S.

- 30-
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•
TAB...E 0<:\-7

Clr-Qanic A-Ia 1ysis

Cedar Chemi ca l CorporatiO""l
P.O. BoM 7:749
We.;; t He I enOl,f'i'I. 72390

Attn : Mr. Joe Porter, Envi'u .... 'tal Engineer

Ro.: 8553.006 CEm Date Ro.ceived: J ........ry IS, 1900

Date Reported: March 14, 1900

Surface Impo..nd<rent sampling and anAlysis. Water Sample fran discharge pipe fran
Aera tiO""l Pend.

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1320 hc:l.Jrs CST .
Observed by J oe E. Porter and Dale Kumler.

f:t'¥'t..YTE lJIl lTS

Ethylene Di c h loride I't;j / Kg < 0 .0002
Methy l lsotutyl KetO""le I't;j / Kg < 0.01
Mesity l Oxi de I't;j/Kg < 0 . 01

• Toluene I't;j/Kg 0.003

o-Xy lene I't;jIKg 0 .0376
m-Xy l ene ~1Kg 0.0062
p-Xylene I't;j/Kg o.oon
Isophor01e I't;jIKg 0.074

Dimethyl Acetamide I't;jIKg < 0.01
3,4-Dichloroaniline I't;jIKg 0 .8
Propcnil I't;jIKg 0.035
Phenol I't;jIKg < 0.01
Total Organic Halide I't;j/Kg 0.464

• RE>v iewed by: K. E. Sorrells, M.S.
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•
TAB..E 0'H3

Organic: ~1Y'"is

Cedar OEmic:al CcrporatiO"l
P .O. Box "Z749
Wes t t-e Iena , PFI. 7Z39O

At tn: Mr . J OE! Porter, Enviru olEi ltal Engineer

Rie: 8553.007 CEIF Date Received: January 15, 1900

Date Reported: March 14, 1900

Surface Impoundment sampling and analysis. Recycled sludge sample from AeratiO"l Pend

clarifier.

Collected by: Joe Porter I Dale I<unrner at 1300 hours CST.

•
Ethylene Dichloride
Methyl lsotutyl Ketene
Mesityl Oxide
Toluene

o-Xylene
m-Xylene
p-Xylene
I soph::lru1e

Dimethyl Acetamide
3,4-Dichloroaniline
Propanil
Phenol
To ta I Organic: Ha bde

lJIllTS FUJII)

I'g/Kg 0.006
I'g/Kg < 0 . 0 1
I'g/Kg < 0.01
I'g/Kg 0.004

I'gIKg 0.0494
I'g/Kg 0.0035
/"g1Kg 0.009
I'gIKg 0.094

I'g/Kg < 0.01
/"g1Kg 1.47
I'gIKg 0.037
I'g/Kg < 0.01
/"g1Kg 1.01

•
Reviewed by: K. E. Sorrells, M.S.
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TAEl..£ CA-9
Orgoonic /lnal ysis

Cedar Chemical Corporaticra
P.O. Box 2749
Wes t t-e Iena, M 72390

Attn: I'"r. J oe Porter, Envi,u"e,tal Engineer

Re: 8553.008 CEm ~te Received: January 15, 1988

Date Repor ted: Man:::h 14, 1988

Surface Impcu-odment sampling and ana lysis . I3otton 5edilTent Sample located 25 feet
nortreast of west corner o f Polish Pend .

Collected by: K. E . Sorrell s I Cecil A. Sorrell s I Michael G. Martin at 1340 h::urs CST.
Observed by Joe E. Porter and Dale KUIlTI"er .

I'N't..YTE LNITS

Et hylene Dichloride I'g / Kg < 0.0002
Methyl lsotutyl Ket01e I'g/Kg < 0. 0 1
Mesityl Oxide I'g/Kg < 0.01
Toluene I'g/Kg 0.026

o-Xylene I'gIKg 0.0017
m-Xyl.",.. I'gIKg 0 .015
p-Xylene I'gIKg 0 .0C>54
I SOpt-or01e I'g/Kg 0.049

Di"...thyl Acetamide I'g /Kg < 0.01
3 , 4-Dichloroani line I'g/ Kg 0.094
Prupani l ~1Kg < 0.01
Pt-enol I'g/Kg < 0 .01
Total Organic Halide I'gIKg 0.553

•
Rev iEWed by : K. E. Sorrells, M.S •

- 33-
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•
TAEl..E 0'\-10

Drvanic A-lal)"iis

Cedar Chemical Corporat iO"1
P .0 . Bo~ 2749
Wes t He I ena, ~ 7Z390

At tn: Mr. Joe Porter, Erw i. u'iEl ,tal Engineer

Re: BS53.009a (::Em Date Received: January 15, 1988

Date Re por t ed : Man:::h 14 , 1988

Surface lmpcl.Jl"ldment sampl inq and ana l )"iis. Botton SedilTEi"lt Sample located 125 feet
northeast of 5O.1th corner of Polish Pend.

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1405 hoJrs CST .
Cbserved by Joe E. Porter and Dale KLmner.

~YTE LNITS

E thylene Dichloride I"'g/ Kg 0 .0006
Met hyl Isobutyl KetO"1e I'"g/Kg < 0.01
Mesityl D~ide I'"g/Kg < 0.01• Toluene I'"g/Kg 0.003

o-Xylene I'"gIKg < 0.0005
m-Xylene I'"g/Kg 0 . 0069
p-Xylene I'"g/ Kg 0.0016
Isopt-orale I'"g/Kg 0.111

Dimethyl Acetamide I'"g/Kg < 0.01
3,4-DichloroaniI i ne I'"gIKg 0.078
Prop.Y'Iil I'"gIKg < 0.01
Phenol I"'g/Kg < 0.01
Total Organic Halide I'"g/Kg 0 .Z96

• Rev i""-""<l by: K. E. Sorrells, M.S.

- 34-
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•
TAaE m-ll

Organic ANllysis

Cedar Chemic al Corporatien
P.O. Bo~ 2749
Wes t He I en.. , PFl 72390

Attn: Mr. Joe Porter, Enviru""=,,tal Engineer

Re: B553.009b CErn Date Received: JM1Uary 15, 1900

Date Reported: March 14, 1900

Surface Impu.Jndlrent sampling and analysis. Bottom Sediment Sample located 125 feet
northeast of scuth corner of Polish Pend.

Collected by: K. E. Sorrells / Cecil A. Sorrells / Michael G. Martin at 1405 hcurs CST.
Observed by Joe E. Porter and Dale Kurrner.

I'N'LYlE l..J\IlTS

Ethylene Dichloride f'k;j/Kg 0.CJ059

Methyl lsob.Jtyl Ketene I"g/Kg < 0.01

Mesityl O~ide f'k;j/Kg < 0.01

• Toluene I"g/Kg 0.002

o-Xylene f'k;j/Kg < 0.0005
m-Xylene f'k;j1Kg 0.0075

p-Xylene f'k;j1Kg < 0.0005

Isoptorc:ne f'k;j/Kg 0.054

Dimethyl I'cetamide f'k;j/Kg < 0.01

3,4-Dichloroaniline I"g/Kg 0.078

Propanil f'k;j1Kg < 0.01

Phenol f'k;j/Kg < 0.01

Total Organic Halide f'k;j/Kg 0.193

• Reviewed by: K. E. Sorrells, M.S.
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11.466 17 110.11 I ~I.OO ... 0.007500 S 9.93600-6 I Propanil
19.00 4 9.02'/e-6
IS.oo 3 a.ZOlle-6
29.99 Z a.SS3e-6
40.00 16.138.-6

11.467 IS II.., 219.99 ... O.D6700 ~ 63,~.-6 I Prl 3
19.00 4 63.6'1..6
IS.ee 3 63.47..6
29.00 Z 6'I.oqe-6
40.99 I 47.\4.-6

1
t.,

J

1,
J
•

•
~ ... JCmIIm::lI
~~';';~~.Jt~

Ieaphar"an.
,.
t .

"

J
' ..1

I • II

I I . ~

..
• I • Z
II

:J:~rtjS.
I I . 'I•t
• II.S
Il

•• 11.10
II

liMit/Ifas'11.4

I. . Z .!ISIA,... R.t.,o)-lil.lilZlilS• sp
r~Z

II , Ii! 0

'1 .'1 II , !I I . 'I
Amt. Rat-1Q

Iaaphgrane•
•..
•II'

I • II

I . ~

I • Z

..

.1

-}b'-

....--- - - - - - -- - -



• 

DATA SUMMARY 

• 

• 
- 37 -



•

•

SAMPLE IDENTIFICATION

LABORATORY NUMBER

B553.001
Bottom Sample from south corner of equalization pond located 25
feet northeast of influent pipe.

B553.002
Equalization Pond Bottom Sample 60 feet northwest of south
corner.

B553.003
Equalization Pond Bottom Sample located 125 feet northwest of
east corner.

B553.004
Equalization Pond Bottom Sample located 100 feet southwest of
north corner.

B553.005a
Equalization Pond Water Sample located on northeast side 160 feet
northwest of east corner.

B553.005b
Equalization Pond Water Sample located on northeast side 160 feet
northwest of east corner.

B553.006
Water sample from discharge pipe from Aeration Pond. F,,; Ie.1 F, P,

B553.007
Recycled sludge sample from Aeration Pond clarifier.

B553.00B
Bottom Sediment Sample located 25 feet northeast of west corner
of Polish Pond.

B553.009a
Bottom Sediment Sample located 125 feet northeast of south corner
of Polish Pond.

B553.009b
Bottom Sediment Sample located 125 feet northeast of south corner
of Polish Pond •
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&on.r.1 An. l,s is Su...r,

\.' ~,.\, d 5ul,d.;}'

• ANALYTE 006 007 008 OO'A OO'B
Fiold Aoplic. t••

•9" ·9 1t , ·9 1t , aqlt, aq/ t9

Fi. ld pH 8.n 7.B4 7.01 b.83 b.' 4

Alh li . it, 3000 1200 m 590 588

1.t.1 Sus,..d~ So lids 597 BOOO 3380 mo 6560

l. t.1 V.I . ti l. S.lids 3080 8190 m ' 1270 2020

l. hl S. lids 15750 231:>0 3910 7000 7360

A•••• i. -Ni lr. ' •• 365.2 137 24.8 31.18 28.5

Chl.rido 2640 872 m .8b .b3

COO 25.0 21150 4800 .!OOO mo

C,••ido . 095 .065 .005 .013 .011 ->\"y loJO<AIJ 1\"' 5<> 50\' J" fl,,~~1
{3~ II IlEG

J I Po' -It
Fhshp.i.t II IIEG I NEG I NEG " F....Is ~I.s~ ''''.j I;Js

;1(,1." I ( d) "A'l l, ' s v $0

Mit..h .083 .014 .7' .115 .m

• Mitrih 0 0 0 0 0

1.t.1 Phosphorus 19 49.b 211 13.3 22

lot 646.2 lU8 BI.35 213.62 m

fi,ld Spoc ilic Canduct••c, 11000 11500 1.00 1350 1320

Sulfit, 2270 2720 550 m l'I'I

Sull ih 55 55 25 30 30

Sulf ido . 112 B.16 .951 4.'2 5.1'

field l, . p, r. tur, 2.2 b.2 4.5 3.' 2.5

Arso.ic .B3 1.215 ••6 .35 .35

Alu.i.u. 2.05 31> .3 1' .2 11.B 13.6

C.d.iu. .012 .023 .004 ( 0.003 ( 0.003

Chr••i.. .0' .m . 125 .061 .061

Lud .186 .583 .14 .093 .075

• ",reur, .0013 .0179 .0014 .0069 .0045

• SINGLE fLASH Al 104 (f) BUI MILL MOl SUSIAIR CO~IJON Al SIANDARO lERPERA1URE
AIIO PAESSl»E. 40 tfR(261.21121

II RO fLASH OBSERVED BEIMEER A"BIERI lE~RA 1URE AND 60 DEGREES CELSIUS



• AIIAl.YT£

Org.nic ~ort.httl SIIu " y

DATE 11 11£ S.D•• 8m.001 002
Hour>
C.5.T. . g/t, I9/t9

001 004 OO~ OOSB
Fi.ld R.p l ic.i..

19119 .,lI g 19 /1 19 / 1

Ethyl.n. DichlDr id. 2/8 mo 3t .0011 .0049 .0014 . 0016 .0011 .0014

IItlhy l hDh4Il,1 lol... 1/10 1m 71 ( 0.01 ( 0.01 (0.01 (0.01 (0.01 ( 0.01

lI..ityl D, id. 3/10 182 ~ 21 ( 0.01 (0.01 ( 0.01 ( 0.01 (0.01 ( 0. 01

IDlu.n. 1/26 1620 n . 046 .024 .017 . 016 .016 .015

D-I ylm. 1/26 1620 . OOO ~ . 0112 .0064 .0062 .0122 .0011 .0005

. -Iyl.n. 1/26 1620 .0001 .0044 .0025 .0014 .0021 .000' .0009

p-Iyl.n. 1/26 1620 .0003 .002'1 . 0029 (.0005 .002 .0011 .0014

•
I.ophoron.

Di•• lh,1 Ac.t•• id.

,. 1,4-0ichloro.nilin.

Piltnol

-- lohl Organic Ilalid.

1/10 1825 1.51 .948 1.12 1.06 1.12 1.18 1.3'

3/10 IB2~ 14 1 ( 0.01 (0.01 ( 0.01 (0.01 (0.01 ( 0.01

3/10 IB2~ .51 .171 .276 .251 .218 .206 .239

1/10 1825 2.51 (0.01 (0.01 (0.01 (0.01 (0.01 (0.01

1/10 1825 11 (0.01 (0.01 (0.01 (0.01 (0.01 (0.01

2/22 0940 111 1.14 .181 .522 .165 .484 .551

5" pr.c.din, I.bl. 'or 5••pl. Poinl Dr.criplion

.ot•• : All .ort .bo,. ptr 'or••d by I. E. Sorr.II., 11 .5••,C.,t Ih.1
"Ir.cl ion•••d conc.nlr.lion. 'Dr .,tr.cl.d •••pl•• p.rfor'" by
II. 6. lI.rl in. Al l 6C-IIS lort p.r'Dr••d b, Inl.rn.1 SI.nd.rd Quanli
1.l ion. O.t••nd Ti••••bo,. r.pr••••1 IhI bl,innin, of fin.1
qu.ntihth. 6lC .nd/or 6C-IIS IOrt. lilt cDlulII hbtltd S.D••
r. pr•••nl. lho pr.ci.iDn of lho d.l.r.in.l ion••• lho sl.nd.rd
dfYi.tiDn of lho H" of rtpliul....pl.., . ilhor IS 1 of tho ...n
..... ti••• to... IS lho Cottlicirnl of Y" i.ti.. , Dr, IhI.. no 1 sign is
.hoan, Ih. pr.ci.iDA i••,pr d .s concrnlr.tion for 101 1.,.1
...pl.. . All CDncrnlntiDn. " pr d in ..It, for .Iud,•
...pl•• , . nd in ../ Ii l . r 'Dr 1.I.r s•• pl .

•
I
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Or,.nic Morl.h ••t SUII.ry

• ANALYIT D4TE TI"E 5.0.1 006 007 008 009A 00'1
Hours Fi.14 R.pliciln
C. D.T 04/ 1 "9/1, "9/1, 04/1, 04'b,

Ethyl.n. Dichlorid. 2/B IUD 31 ( .0002 .006 ( 0.0002 •0006 .OO~•

",thyl I, abuty l I. tan. 3/10 IB2~ 71 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01

"" il ,1 O.id. 3/10 IB25 21 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01

lalu.n. 1/26 1620 41 .003 .004 .026 .003 .002

a-Iyl.n. 1/26 1620 . OOO ~ .0316 .om .0017 ( .0005 ( .OOO~

I-Iyl.n. 1/26 1620 .0001 .0062 .003~ .015 .006' .oon

p-Iyl.n. 1/26 1620 .0003 .0077 .00' .00~4 .0016 ( .OOO~

I,apharan. 3/10 IB2~ 1 .~1 .074 .094 .049 .111 .0~4

Oil,thy l Ae,t,"id. 3110 1B25 141 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01

3,4-0ichlara.nilin. 3/10 IB2~ . ~1 .B 1.47 .094 .07B .07B

• Prop.nil 3110 IB2~ 2.~1 .m .037 ( 0.01 ( 0.01 ( 0.01

Phonal 3110 IB25 71 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01

Tat.1 Or,••ic H.lid. 2/22 0940 111 .464 1.01 .551 .296 .193

So. pr.c.di., t.bl. for S••pl. Point D••cript ion

Moto': All lorl .bau porfor••d by I. E. 50".110, ".5...copt thit
•• tr.ctian•••d conctntr.tian. for I.tr.ctod , ••pl., p.rforOld by
". S. ". rt i•• All &t-"S IOrl p.rforlld by l. t. rn.1 St.nd.rd Du.nti-
t. tion. D.t••nd Til.' .bo,. r.pr•••nt tbe bt, innin, of fin.1
qu.ntit.ti,. SLC .nd/ar &t-ftS IOrl. Tho colu.n I.b.lod S.D••
r. pr. , . nt, tho proci,ian of tbe d.t.r.in.tions .s tho st.nd.rd
d.,i.tion of tho ...n of r.pl ic. t. s••pl.., .ithor •• 1 of tho lI.n
sOl,ti••• Inaln .s tbe Catff iciont of V.ri.t ion, or, lhor. no 1 si,. is
shOln, tho p"c isian is ..pr...od IS conctntrilion for 101 1".1
...plt•• Al l Cancontr. lians .r•••pr.ss.d in ..'I, for .Iud,•
, ••pl.s, . nd in .,/l it.r for I.t.r s••plts.
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•
GENERAL ANALYSIS QUALITY ASSURANCE

ANALYSTS:

K. E. Sorrells
Cecil A. Sorrells
K. E. Sorrells II
Michael G. Martin
Pennye L. Derryberry

QUALITY ASSURANCE

(KES)
(CAS)
(KESIII
(MGMI
(PLD )

•

QA SUMMARY: ANALYTE/ANALYST/DATE(TIMEI/STANDARD DEVIATION
AS PERCENT OF THE MEAN OF REPLICATE DETERMINATIONS.

pH/KES/CAS/MGM/on-site/1-15-88/0.227..
ALKALINITY/PLD/1-15-88/0.97.*
TOTAL SUSPENDED SOLIDS/PLD/1-21-88/07.*
TOTAL VOLATILE SOLIDS/PLD/1-21-88.RECHECKS/PLD/3-17-88/137.*
TOTAL SOLIDS/PLD/1-21-88/27.*

AMMONIA-NITROGEN/CAS/1-18-88(0900l to 1-20-88/67..
CHLORIDE/PLD/1-21-88/67..
CHEMICAL OXYGEN DEMAND/PLD/1-28-88(1030l/0.1327..
CYANIDE/MGM/1-21-88(14361/177..
FLASH POINT/PLD/1-25-88/07.*

NITRITE/CAS/1-20-88(1600l/9.87..
NITRATE/CAS/1-19-88(0900l/07..
TOTAL PHOSPHORUS/PLD/1-18-88(0930l/07..
TOTAL ORGANIC CAR80N/CAS/1-18-88(1600l/3.67..
SPECIFIC CONDUCTANCE/KES/CAS/MGM/on-site/1-15-88/1.47..

SULFATE/PLD/1-25-88(0830l/0.977..
SULFIDE/CAS/1-16-88(1400l/07..
SULFITE/CAS/1-15-88(18001/3.37..
TEMPERATURE/KES/CAS/MGM/on-site/1-15-88/4.37..
ARSENIC/KESII/1-29-88(1340l/1.97..

ALUMINUM/KESII/1-22-88(09251/07..
CADMIUM/KESII/1-20-88(10101/07.*
CHROMIUM/KESII/1-28-88(1025l/07.*
LEAD/KESII/1-21-88(09401/267.*
MERCURY/KESII/1-25-88(1015)/387.*
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•
ORGANI C ANALYS I S QUALITY ASSURANCE

ANALYSTS :

K. E . Sorrells
Michael G. Martin

(KES)
(MGM)

QA SUMMARY, ANALYTE/ANALYST/DATE(TIMEI/ STANDARD DEVI AT I ON
AS PERCENT OF THE MEAN OF REPLICATE DETERMINATIONS .

QUALI TY ASSURANCE

Et hy lene Dichlor ide/KES /2-8-88(1450)/3%*

Met hyl Isobutyl Ke t o n e / KES /3-1 0-88( 18 2 5 ) / 7 %*

Me s i t y l Oxide/KES/3-10-88(1825)/2%*

Toluene/ KES/1-26-88(1620) /4%*

o -Xy lene/KESI 1-26-88 (1620) 1 .0005%* (!). OOO!

m-Xylene/KES/1-26-88(1620)/.0001'l.* O.d~~1
•

p-Xylene/KES/1-26-88( 1620) 1 .0003%* ~,OOO '!

Isophorone/KES/3-10-88(1825)/l.5%*

Dimethyl Acetamide/KES/3-10-88 (1825 1/14%*

3,4-Dichloroanaline /KES /3-10-88(1825)/.5%*

Propan i I/KES/3- 10-88(18251/2.5%*

Pheno I / KES/3-10-88(1825) 17%*

To t a l Organic Halide/2-22-88 (0940 )/11%*

•
GC-MS e x t r a c tion and c lean-up by Michael G. Mar t i n on
1 /28 /88*
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•
SORRELLS RESEARCH ASSOC I ATES , INC

8002 Stan ton Road
Little Ro c k AR 72209

PARAMET ER SHEET

HYDROGEN IONPa rame te r ....:..:~~~~~~~ _

E l ectro me t ricMet hod ~==~~~:.:.....:~ _
Standard Methods 16th. Edition, 423Reference ~==~~~:.:..~~~~~~~=_====~~= _

Primar y Analyst Pennye Derryberry .

Norma l Hol d ing Tim e c ns ite Preservative a na l yze imme di a t ely

Type o f Conta iner polyethylene Typ~ o f Sampler g rab

Type and Model of Analyt ical Equipment used

Cole Parmer Chemcadet model 598450, Orion Ross model 8102

.-----------------
Modificat ions/Adjustments of M.thod

Field Analyst- Cpcil A Sorrrp]ls

Ty pi c a l Resolution 0.01 units •

•
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•
SORRELLS RESEARCH ASSOC IATES, INC

8002 Stanton Road
Li ttle Rock AR 7220Q

PARAMETER SHEET

ALKALINITY, CaC03Parameter ...:..::==:.:..:=.:...:....!-...::;===--- _
Titration to pH 4.5, manualMethod ......:..=...::..:....:::....:.=:..:.........::.::.-:=......:...:....:-'--===-=-=- _

Standard Methods 16th. Edition, 403Re f erenc e -=-===....::.--:..===-=--=-='-'-'---'::..::..::....::..::..::....--'-_--'- _

Primary Analyst Pennye Derryberry

Normal Holding Time 4 hours Preservative Cool 4. C

Type of Container polyethylene Type of Sampler grab

Type and Model of Analytical Equipment used

Cole Parmer Chemcadet model 5Q8450

._----------------
Modifications/Adjustments of Method

Typical Detectipn Limit 1 mg/liter as CaC03 .

•
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SORRELLS RESEARCH ASSOCIATES , INC
8002 S t a n t o n Road

Litt l e Rock AR 722 0 9

PARAMETER SHEET

Gra v imetr i c 10 3 -105.C post washing of res idue

Standard Methods 16th . Edit ion 209D

TOTAL SUSPENDED SO L IDS

Re f e renc e .J:iI.SlillU1Jcc.--I:rn.:r..nQ.ll~__!:~lL'_!:..!ll.!..:~9!J'__'~!.1! _

Parame ter -!..!:!...!~=___~~~~.=.;:~~~~=__ _

Primary Analyst Pennye Derryberry

Norma l Holdi ng T ime8 hou r s to 2 d ays P r e s e r v a t i v e Cool 4.C

Type of Container polyet hy lene Type of Sampler grab

Type and Model of Analyt ical Equi pment used

Mettler balance:

.'-----------------

Modifications/Adjustments of Method

T','p i c id Ctii'tgt:tion 'imit 01 mg /l;tec

•
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•
SORRELLS RESEARCH ASS OCI ATES. INC

8002 S tan ton Road
Littl e Ro c k AR 72209

PARAMETER SHEET

VOLAT I LE SOL I DSPa rame te r ----===~==_===:::.... _
Gra v imetr ic 5 50 .CMethod ....=:.~~=~~:........:=:_..:..::: _

Standard Methods 16th . Edition 209ERe f erence -====.:...::.......:..:.::...::..:.==--===c:.......:::::.=.==-'-=--==- _
Primary Anal yst Pen nye Der ryberry

Normal Ho l di ng Time 2 t o 4 days Prese r vative Cool 4.C

Type of Contai ner pol yet hy lene Type of Sampler g rab

Type and Model of Anal ytical Equipment used

Mettle r balance

~ The rmolyne 1200 Muffle Furnace

Modifications/Adjustments of Method

Typ ical Det p c ti g n Limit 0 . 1 mg /l ite r .

•
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•
SORRELLS RESEARCH ASSOCIA TES, I NC

8002 Stanton Road
Littl e Roc k AR 7220 9

PARAMETER SHEET

TOTAL SOL I DSParame ter --!..~=:.....~~'_'!;"'__ _

Metho d --'''-'-'==='-'--'=-:.=_~==__= _
Standard Methods 16th. Edition 209ARe f e rence -"'==='--'='---'====--=-===---=c=...==:.-:=..:.:..=--- _

Prima r y Analyst Pennye Derryberry

Normal Hol d ing Ti me 2 to 4 days Preservative Cool 4 .C

Type of Conta i ner polyethyl e ne Type of Sampler grab

Type and Model of Analytical Equipment used

Met t le r balance H31AR

Sp 180 D igita l Elpctronic Analytical Balance. Blue M convection oven.

Modifications/Adjustments of Method

T vpjcal De t ec ti o n jmjt 0 mg / t itpr .

•
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•
SORRELLS RESEARCH ASSOCIATES, INC

8002 Stanton Road
Littl e Rock AR 72209

PARAMETER SHEET

AMMONIA as NParamete r --'-'--'-'==-'--=-'---'-- _

Manual distillation 10110wed by electrodeMet hod ---.:.==::..:.--===:..:.===~=.:..:.=:.==__=_=..:..:=:.:....:=.::.... _
EPA 1979, 350.3Re 1erence --=:c..:..:-=c..:...::....:...!-..::.;:..::..:...::-'-- _

Primary Analyst Cecil Sorrells

Normal Holding Time 2 to 7 days Preservative cool 4.C,H2S04

Type 01 Container polyethylene Type 01 Sampler grab

Type and Model 01 Analytical Equipment used

Wheaton Distillation Apparatus

Ammonia porous membrane H3728201

._~~~L!."-b!..5!!l.....!::!f~~ _

Modi1ications/Adjustments 01 Method

T y pic a l Detpction imit .Ql mg/liter .

•
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•
SORRELLS RES EARCH ASSOCIATES, INC

8002 Stanton ROAd
Littl e Ro c k AR 72209

PARAMETER SHEET

CHLOR IDEPa rame ter ~~~.!..!:!:=_ _

Mercur ic n i trateMethod ~::!..C~.!2.=_..!..!.:~~~:.._ _

Standard Methods, 16th Edition. 4078Re f e renc e .=uM~!!..CR_..ruli!!f1.Q.J......_!£.:!;J2j;.QJ~!..Q!l.o~!.!lL];,'_ _

Pr imary Analyst Pennye Derryberry

Normal Holding Time 4 hrs to 3 days Preservative Cool 4. C,H2S04

Type of Conta iner polyethylene Type of Sampler grab

Type a nd Model o f Analytical Equipment used

Br i n kman digita l buret

._----------------
Modifications/Adjustments of Method

T)lpica 1 Detection l i mi t 5 mg'] itur-

•
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SORRELLS RESEARCH ASSOCIATES, INC
8002 Stanton Ro.d

Little Rock AR 72209

PARAMETER SHEET

CHEMICAL OXYGEN DEMANDPa r ame ter ...,.!,:!:!!:.!:!~~'---.!~!..!:!E.!::!.....!:!.!:~~!:!.._ _

Titrimetric colorimetricMethod .L.!.s..!::.!.!!~~~__E£l2.!~~..!o!.~'__ _

Standard Methods. 16th Edition, 50BARe f e ren c e ---il..lOJE!.!l9..!i!=L..!=.h!.!2.!=-'-..l..!U!L.E..!~_"_"_"!.!....L__>!."""'= _

Primary Analyst Pennye Derryberry

Normal Holding Time 4 hours to 3 day!Preservative Cool 4. C,H2S04

Type of Container polyethyleoe Type of Sampler grab

Type and Model of Analytical Equipment used

Ground glaSS rpflux apparatyS & Brinkman digital buret

Modifications/Adjustments of Method

T)lp;ra1 Detection I ;mit 2 mgt] jtpr

•
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•
SORRELLS RESEARCH ASSOCIATES, INC

8002 Stanton Road
Little Rock AR 72209

PARAMETER SHEET

CYANIDE - TOTALPa rame ter ~'-.1.!::!!:!..!..!:!.S.._=___...!~!.!:!.!:... _

Method Manual distillation with MqC12. manual spectrophotometric

Standard Methods 16th. Edition, 412C

Primary Analyst Mike Martin

Normal Holding Time 2 to 5 days Preservative Cool 4 .C. NaOH

Type of Container polyethylene Type of Sampler grab

Type and Model of Analytical Equipment used

Sequoia Turner model 390 spectrophotometere _

Modifications/Adjustments of Method

Typical Detection Limit < Q .QQ4 mg/litpr .

•
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•
SORRELLS RESEARCH ASSOCIATES, INC

8002 Stanton Road
Little Rock AR 72209

PARAMETER SHEET

FLASHPOINTParameter -"~!:!_"!.!:!!::..!::!.~'_!__ _

Pensky-Martens Closed CupMethod .!....!~===~==~~=~~='____ _
SW-846 Section 8 .1 , Method 1010Re f erence --'~.::.!;!..:!.!L~:£..]d!2!.!___!;!...:...~__l~g!2.!L~~L_ _

Primary Ana l ys t Penn ye Der r ybe r r y

Normal Hol ding Ti me o to 14 d ays P res e r v a t i ve Cool 4.C

Ty pe of Container polyethyl ene Type of Sampler grab

Ty pe a nd Model o f Analytic al Equipment used

Pensky-Martens cl o s e d cup t estere _

Modifica ti ons/Adjus tments o f Method

Tvp ;c a' Reso",+ ;on 1 Cen tigrade

•
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•
SORRELLS RESEARCH ASSOCIATES, INC

8002 Stanton Road
Little Rock AR 72209

PARAMETER SHEET

NITRATEParameter--------'-"-'--'-"'-""-'-'=----------------------
Nitrate-nitrite minus Nitrite NMethod --!:~=l....!~~~~~~~~~....:.:.~~..::.::_=..::__ _

Stand ard Methods 16th Edition , 418CRe f erenc e --'~=~~~.!..!::~==~~=~==__===.L_.....:..;~~ _
Primary Analyst Cecil Sorrells

Normal Holding Time 4 to 6 hours Preservative Cool 4.C

Type o f Cont a iner oolyethylene Type o f Sa mpl e r g r a b

Ty pe a n d Model of Analytical Equipment used

Cadmium r eduction column

S e q l'o ; a T" cnpr modp ] 3 90 S p e c t cpphg tometec

Modi f ica t ions/Ad justmen ts o f Method

Typica' Detect jon imjt 0 001 mQ/ljtpc

•
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•
SORRELLS RESEARCH ASSOCIATES, INC

8002 Stanton Road
L i t tle Ro c k AR 72209

PARAMETER SHEET

NITRITEParame te r 2!.:....!..!l~=_ _

Spect rophotometric manualMethod ~~~~~~~~:.'..._~~~~~ _

Standard Methods 16th Edition, 418CRef erence --->~!.!..!.~~~!.!.!:~~~~~=~=~="_'_L_=="_ _

Primary Analyst Cecil Sorrells

Normal Holding Time 4 to 6 hours Preservative Cool 4.C, H2S04

Type of Container polyethylene Type of Sampler orab

Type and Model of Analytical Equipment used

Sequoia Turoer model 390 spectrophotometer

.'-----------------

Modifications/Adjustments of M.thod

Tvpica 1 Detection I jmjt 001 mg t] jter

•
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•
SORRELLS RESEARCH ASSOCIATES, INC

8002 Stanton Road
Littl e Roc k AR 7 2 209

PARAMETER SHEET

PHOSPHORUS - TOTALParame t er -'-'=""--'-"= """'---_'--"-'-"= _

Persulfate digestion - manUAl a5corbic acidMet hod ---'-=-"'......=-"-"'-"=="'-"="-'-_--"'===--=-==..::.::.::..-===- _

Re f e renc e -"'-"-"-==-=---'-===-"--"'==''---= ..:....:= = ---'= -''- _

Primary Anal yst Pennye Derryberry

Normal Holding Time 2 to 7 days Preservative Cool 4.C,H2S04

Type of Conta iner po lyet hylene Type of Sampler grab

Type and Model of Analytical Equipment used

Sequoia t u r n e r model 390 spectrophotometer•--------------------------------

Modifications/Adjustments of Method

T vpical Dptpctjon I jrnjt 0,01 mg/ljtpr .

•
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•
SORRELLS RESEARCH ASSOCIATES, INC

8002 Stanton Road
L i t t le Rock AR 7 2209

PARAMETER SHEET

ORGANIC CARBON - TOTALPa r a me te r -.:~E!:!!::!.;!..!::.__!::~~~__=:_~.!..!:~ _

Combustion of oKidat ionMet hod ~l.!!!.!~~!E!!...E.1~~~~~!!.!.. _

Standa rd Methods 16th Edition, SOSRe f e rene e ---!~.!!.!J!2._'!L..!L!.:!.!'~:!.I!!>!.:____!o.£.~_=~~~!!.l..L_~~ _

Primary Analyst Cecil Sorrells

Cppi 4,C. HCl pr H2S04Preservative1 dayNormal Holding Time L-~~ __

Type of Contai ner po l ygthylene Type of Sample r 4Q~r~a~b~ __

Type and Model of Anal ytical Equipment used

Dohrman carbpn analyzer model DC SO

SltJdge Samples are blended in h igh speed blpndpr

Modifications/Adjustments of M.thod

Typ ica ' Detection i m j t < a mg/l;ter

•
- S9 -



•
SORRELL S RES EARCH ASSO C IA TES . INC

8002 Stanton Road
Littl~ Roc k AR 7220 9

PARAMETER SHEET

SPECI F IC CONDUCTANCEPa r a mete r .J;jJ:j;Jat.JJ,;.--.!,;~!.!d!db..u:~&. _

Wheatstone b ri d g eM~ tho d .IIUlLe..olL.t.5W:lD.J;L.;QL:.J..l1~ _

Standa~d M~thods. 16th Edit ion 205R~ f ~~~nc ~-- ~:.aJl.C..a..r::.c.."OlU.rnJ.Q:4-l~I;ll__l;,~u..IUOl:!..L~>!.il~ _

P~ ima~y Analyst Cpe i) Sorce 1 15

No~mal Holding Tim~ 2 to 7 days Preser vat ive Cool 4 . C

Typ~ of Contain~~ PQlyethy!~ne Typ~ of Sampl~~ g~ab

Typ~ and Mod~l of Anal ytical Equipm~nt us~d

YeT mode' 35 rnnd"ctance meter

._-~-------------
1:'i.6'ld ~~.;i'.. rgt:RQnt .. mad'il at ambient temper.hlre (recorded)

Modifications/Adjustm~ntsof MRthod

•
- 6 0 -



•
SORRELLS RESEARCH ASSOCIATES, I NC

8002 S t a n t o n Road
Littl e Roc k AR 7 22 09

PARAMETER SHEE T

SULFATEParamete r ==~..:..==_ _
Turbid imetri cMethod ---!.~~~~=:.l:!...:.=.... _

Standard Methods, 16th Edition 4 26CReference ..::!.!o.!!.~~...!:!..~~~~.=....__=~~~~.=....::==__::== _

Primary Analyst Pennye Derryberry

Normal Holding Time 2 to 7 days Preservative Cool 4. C

Type of Co n t ai n e r polyethylene Type of Sample r g rab

Type and Model of Analytical Equipment used

Sargent Welch turbidimeter

.-----------------

Modifications/Adjustments of M.thod

Typjcal Detection limit 0.5 mg/liter .

•
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•
SORRELLS RESEARCH ASSOC IATES, INC

8002 Stanton Road
Li ttl e Roc k AR 72209

PARAMETER SHEE T

SULF ITEPa rameter ..i!.J,8o!~..!..E~ _

lodometricMethod -!..~=~:l....:~ _

Standard Met hods, 16th Edi t ion 428ARe f e ren C e ..:!..l'-"'-'-"-"-'--"---'--":.-':=="-L---::= :..:..:...:.= ::...:.=.=:.:..:.......:..=:.:..:... _

Primary Analyst Cec i I Sor re I Is

1 ml EDTA solution/l00mlPreservativenoneNormal Holding Time ~~L- _

Type of Container polyethylene Type 0 f Samp I e rtl r...:a=b _

Type and Model of Analytical Equipment used

Brin kman digit al burete _

Modifications/Ad justments of M.thod

Typi ~ ?J De t e c t i o n I i mit a 05 mg / l jter .

e
- 6 2 -
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•
SORRELLS RESEARCH. ASS OC I ATES , INC

8002 Stan t on Road
L i ttl~ Rock AR 72209

PARAMETER SHEET

5 111 FIDEPa r am~ t~r =JJ..J::...L..I.LI:'--- _

Photome t r i c me t h y l ene b lue met hodMet hod .L.Ul.l........Wl.l;'-"-'"""""-'''-='-'-'-===---'''-'-'''-''--'''===- _

Standa r d Me thods. 16 t h Editi o n 427CRe f ~renc~ =~l.O.ar::.IL...J:l~.!2Il£:~-l,£!..!,..!..!--=~~~~....::::=..!.~ _

Primary Analyst Pe n n ye De r r yberry

No r ma l Hold i ng Time 4 to 6 hour s Preservat ive 4 g tt 2N zinc a cetate/d l

Typ~ o f Conta i ne r po lyethyl ene Typ~ o f Samp I erg r-'a=b _

Type and Model of Anal yt ical Equ i pment u sed

Sequoia t"cner mode' 390 spectrophotometric

Modifications/Adjustments of Method

T)'~iEal Dgt,.c+;on I jm;t < 0 01 mgll iter.

- 63 -



• SORRELLS RESEARCH ASSOCIATES. INC
8002 Stanton Road

Little Rock AR 72209

PARAMETER SHEET

TEMPERATUREParame t e r -'-="--'=:..:..:.:c.:.:..== _

ElectrometricMethod ~~::...=.:~=.=.:...=.:::'__ _

Standard Methods. 16th Edition 212Re f e ren c e ....:=.~~~....:::.....:..:.::..:::.:.::::.:::~!._=_=:...:..:.:...._=:.=_.:.:.::.:.:_=::..:=__ _

Primary Analyst C. A. Sorrells

analyze immediatelyon siteNormal Holding Time ~~~~~ Preservative

Type of Container polyethylene Type of Samplerg~r~a~b~ __

Type and Model of Analytical Equipment used

• Cole Parmpr Modpl 5850 pH/Ion/Temperature Meter.

Modifications/Adjustments of Method

bGilibriltgd !lith 2 Nationa' Aprea" 01 StandardS certjfied thprmgmeter

befe~e fiels ~se

Typical Resolution < 1. Centigrade.

•
- 64 -



•
SORRELLS RESEARCH ASSOCIATES, INC

8002 Stanton Road
Littl e Roc k AR 7 2209

PARAMETER SHEET

ARSENI C - TOTALPa rame ter ....!:l.=c=..!:~"__=___!..!~= _

Digesti o n fo llowed by hyd rideMet hod -I.I.J...l~:il...u;l!L...ll2..L!..Q~.!L.£lL.!C!Y~~!..!:.. _

Standard Met hods 16 th . Ed it ion, 303ERe f erence ...;:,~lIliaD;l....I~illQ.!l~....!C~~e._...2~~~=_'__..:!:==__ _

Primary Analyst Ed Sorrells II

Normal Holding Time 2 to 7 days Preservative HN03

Type of Container po l vpt hylene Type of Sampler grab

Type a nd Mode l of Anal ytical Equipment used

In~trum~ntatinn I abnratocy Model 251

At om i c Absorption Spectrophotometer

._~~~=-.J...a.b.cJ:.ajt.o..e.¥-J~--Z.:i.L _

Syck 5ciwnti 1 ic Hydride Genprator

Modifications/Adjustments of Method

Typ ical Detection Limit < 0 .005 mg/liter •

•
- 6 5 -



• SORRELLS RESEARCH ASSOCIATES. INC
8002 Stanton Road

Little Rock AR 72209

PARAMETER SHEET

ALUMINUM - TOTALPa rame ter --.:;:=.:::::..:.:.:..:::::.=--_.:.:::.:..::::.=. _

Digestion followed by AA direct aspir.tionMethod ---.:=-=-=.::...::.::...::::..:..-:..=..:.===-=:.!-.:..::..:......:===--=-======'- _
Standard Methods 16th. Edition, 303CReference --=:..=.:'~~~~~~~~~~~:..-~~~~~...::!.=:=:.... _

Primary Analyst Edward Sorrells II

Normal Holding Time 2 to 7 days Preservative Cool 4. C HN03

Type of Container polyethylene Type of Sampler grab

Type a nd Model of Analytical Equipment used

Atomic Absorption Spectrophotometer

Instrumentation Laboratory Model 251

Modifications/Adjustments of M.thod

•
- 66 -

L.... ~_~~~ _



• SORRELLS RESEARCH ASSOCIATES, INC
8002 Stanton Ro.d

Little Rock AR 72209

PARAMETER SHEET

CADMIUM - TOTALPa~amete~ ~=~=.!...._...:...::~= _
Method ---"=L::...:==:..:.......:...:::..:..;===-=--'-__'_....::.=-~'___ __'_ _

Re f e~ence ..£!.~==....!::!.~===-=-~==-===..::=:.:..:.z_==__'_ _
P~ima~y Analyst Ed So~~ells II

No~mal Holding Time 2 to 7 d a y s P~ese~vati ve HN03

TnE tC!lmen ta tjon I abora tnry Model 2 5 1

Atomjc Absorption Spect r o pho t o me ter

Ty p e and Model o f Analyt ical Equi pmen t used

•
Type of Containe~ polyethylene Type of Sample~ g~ab

Modifications/Ad justments of M. t hod

Typical Detection Limit < 0.002 mg/lite~.

•
- 67 -



SORRELLS RESEARCH ASSOCI ATES , INC
8002 Stan t on Road

Little Rock AR 72209

PARAMETER SHEE T

Pa rame ter ..l.J::!.!:!J.!!:W!!:!.....::.-!..!:!..:~~ _

Standard Methods 16th Ed i t ion , 303ARe f e r enc e ~.!.!:!=~::.B......!:!~c!..!!~=--.=..!~~~~==.:...t.__.::== _

Primary Analyst Ed Sorrel ls II

Normal Hold ing Ti me ? t p 7 da ys Preservat ive HN03

Type of Container po l )/ptbylpnp Type of Sampler grab

Type and Model of Analytical Equipment used

At~~i E Ab_Qcption Spec trophotometpr

Modifications/Adjustments of Method

Typic al Dete ction Limit < 0.005 li ter •

•
- 6 8 -



SORRELLS RESEARCH ASSOCIA TES, INC
8002 Stanton Road

Littl~ Rock AR 7220 9

PARAMETER SHEET

LEAD - TOTALPa rameter ....::.=-=-_--'-=---'-=- _
Di gestion f oll o we d by AA di rect as pi rationMet hod -=====:..:......:....::..:..:==.::......:::..!.......::.:.:.:-==....=..::....:.-===-=-=='- _
S tandard Method s 16th Edit ion , 303ARe f erence ....::.=:.:..:.::=:...::--'-.:..::..===-=..=..;:.:..:.-==~:..::~..;.;,;=='- _

Primary Analyst Ed Sorrells I I

Normal Holding Time 2 to 7 days Preservative HN0 3

Type of Contain~r polyet hy len e T y p~ of Sampler g rab

Type and Model of Analytical Equipment used

I nstrllmpntation I abnratorv Modp l 251

Atom ic Absorptipn Spectrpphotpmeter•---'-D.S.L=IeD.J:.a..L.LCD.....L..a.DOJ::;.a.L<1.C..¥-""C'O'a.e.J......:L.:.l.L- _

Modifications/Adjustment~ of M~thod

Ty pical De tec t ion Lim i t < 0.01 mg/ l i t e r .

•
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•
SORRELLS RESEARCH ASSOCIATES, INC

8002 Stanton ROAd
Little Rock " AR 72209

PARAMETER SHEET

MERCURY - TOTALParameter _

Cold v a po r man ualMethod -=..::.=.:=---.:..=.::.=.:..-==:.::..:::..- _

Standard Methods 16th Edition, 303FR. f erenc .. -=-===-=-_~=.=..::~-=-.::....::.- ~::...::.__.: _
Ed Sorrells I I

Normal Holding Time 2 to 7 da ys Preservativ.. HN03 in glass

Type of Containwr pol yethylene Type of Sampler grab

Type and Model of Analytical Equipment used

Atomic Absprption Spectrophotometer -

BlIck Scipntific COld vapor accps5ary

Tostc"mentatinn I abnratnry Model 251

Modifications/Adjustment. of Method

Typical Detection Limit < 0.0005 mg/liter •

•
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•
SORRELLS RESEARCH ASSOCIATES, INC

8002 Stanton Road
Little Rock AR 72209

PARAMETER SHEET

ETHYLENE DICHLORIDEParameter _

Purge and Trap Gas Liquid Chromatography - EPA 601Met hod .--:._-=--=-....:....::...:.....:..._-=..:::....:....:.....::......::...._......:....:..:...:-~__.:..:_ ___=:._..____=..:...:::..._.__

En v ironmental Protection Agency 40 CFR Part 136Ref erence .....:. --=__...:........:.~ ...:...::....::.__=__:....._....:...__....:.......:..._....::..~~....::..=_ _
K. E. Sorrells

Cool 4.C14 daysNormal Holding Time ~ __

Type of Conta iner Glass TLS Type of Sampler grab

Type and Model of Analytical Equipment used

Te kmar LSC- 2 Purge and-Trap Concentrator

Tracer 560 Temperature-Programmable Gas-Liquid Chromatograph

Ha') Elpcto1ytic Cgndyctiyity Detector

Mod1fications/Adjustment~of Method

Typical Detection Limit < 0.0002 mg/liter •

•
- 71 -



• SORRELLS RESEARCH ASSOCIATES, INC
B002 Stanton Ro.d

Litt l. Roc k AR 722 0 9

PARAMETER SHEET

METHYL ISOBUTYL KETONE

Gas Chr oma tography - Ma s s Spec t rometry EPA 6 25

Environmental Protec tion Agency 40 CFR Par t 136

K. E. Sorrells

Normal Holdi ng Time 7 days /40 days Preservative Cool 4.C

Type of Conta iner Ambe r Glass TLfY p. of Sampler g rab

Type and Model of Analytical Equipment used

Hewlett Pac kard 5890A Gas Chromatograph

Hewlett Packard 59708 Mass Selective Detector

HO'dJp+t Packard 310 MicrgCgmputer as Controller

Cgptig"cnd as the Hewlett pac kard MS ChemSt.aticn.

Modifications/Adjustments of M.thod

Solid Phase Extracti on per EPA Method 3560 .

Se l e c t i ve I on Moni t or ing Da ta Acqu is it ion.

Typical Detec ti o n Limit < 0.01 mg/l iter •

•
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• SORRELLS RESEARCH ASSOCIATES. INC
8002 Stanton Road

Little Rock AR 72209

PARAMETER SHEET

MESITYL OXIDEParameter _

Gas Chromatography - Mass Spectrometry EPA 625Method -=- _
Environmental Protection Agency 40 CFR Part 136Reference _

Primary Analyst K. E. Sorrells

Type of Sampler grab-:..._------
Normal Holding Time 7 days/40 days

Type of Container Amber Glass TLC

PreservativE!'
Cool 4.C

Type and Model of Analytical Equipment u~ed

Hewlett Packard 5890A Gas Chromatograph

Hewlett Packard 5970B Mass Selective Detector

Hewlett Packard 310 MicroComputer as Controller -

Cpotig"rpd as the Hewlett Packard MS ChemStation.

Modifications/Adjustments of Method

Solid Phase Extraction per EPA Method 3560.

Selective Ion Monitoring Data Acquisition.

Typical Detection Limit < 0.001 mg/liter.

- 73 -



SORRELLS RESEARCH ASSOCIATES. INC
8002 Stanton Road

Little Rock AR 72209

PARAMETER SHEET

TOLUENEParame ter -.:.==::.:.:.=- _
Purge and Trap Gas Liquid Chromatography - EPA 602M.. t hod ..:....:::..:...:~-=..:..::.....:..:....::..:::._...:..::::.::.....::..:~:.:..=_=_:....:::.=...::..::~....:::=_:....__=_...:......:.:.=___

Environmental Protection Agency 40 CFR Part 136R.. f .. rene .. -=~..::..;-=-==.:...:.==__::....::=:...::.:..:...:._._':.:....:.::..:... _=_ ..:._._=._=...:....: _

Primary Analyst K. E. Sor re I Is

Cool 4.CPr~se,.vative14 daysNormal Holding Time -=~~~~ _
Type of Container Glass TLS Typ. of Samplerg~r~a~b~ __

Type and Mod,,1 of Analytical Equipment used

Tekmar 'SC-2 Purge-and-Trap Concentrator

rr=ill&gr 560 T,.mperab,rp-Prngrammable Gas-l iqyid Chrgmatograph

~lil~g Ign;z;±;on Detector

Modifications/Adjustm"nt~of l'1.thod

Typical Detection Limit < 0.0005 mg/liter •

•
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• SORRELLS RESEARCH ASSOCIATES, INC
8002 Stanton Ro.d

Littl. Rock AR 7220Q

PARAMETER SHEET

XYLENESP. .. . m.t .... _

Pu ..ge and T..ap Gas Liquid Ch..omatog ..aphy - EPA 602M.thod ....:. :...- ......:. ---':..-....:.........:. _

Envi ..onmental P ..otection Agency 40 CFR Pa .. t 136R. f e ....nc .. -=......:...::.:-=.==.:...:.::..::.--.:....:..-:...::.::.::...:..::.:.:...-......:.=-=.--=..:.....__...:..- _

K. E. So ....ells

Cool 4.CP rps ervAti ve14 daysNo..mal Ho l di ng Ti me __~_~~~ __

Type of Cont ain .... Gl ass TLS Typ. of Sample .. g~..~a~b:..- __

Type and Mode l o f Analy t ic al Equi pme nt u~ed

Tekma .. LSC-2 Pu ..ge-and-T ..ap Concent .. a t o ..

Tra Cer 560 T p mp p r a t ll c p-p r o g c a mma b l e Gas-I i Qlli d Chromatog raph

F' aTp I oniz ati on Detector

Modi fications/Adjustment~ o f M. thod

Includes meta-, o .. tho-, an d pa .. a- isome..s.

Use EPA Method 601 column fo .. confi ..mation.

Typical Detection Limit < 0.0005 mg/lite ...

•
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• SORRELLS RESEARCH ASSOCIATES, INC
8002 Stanton Road

Littl. Rock AR ?220Q

PARAMETER SHEET

ISOPHORONEParamet.. r _

Gas Chromatography - Mass Spectrometry EPA 62~!'l~ t hOd --=:...-...:..--.:.. -:. -=- _
Environmental Protection Agency 40 CFR Part 136R~f .. r~nc~ .::...._ _'_ _

Primary Analy.. t K. E • Sorrell s

Normal Holding Time? days/40 days Cool 4.C

Type of Contain~r Amber Glass TLC Typ. of Samp I er grab

Typ.. and !'lode I of Analytical Equipmpnt used

Hewlett Packard 59708 Mass Selectiye Detector

Hewlett Packard 5890A Gas Chromatograph• -. -'-'-"'~~~~~~~~-------

Hewlett Packard 310 MicroCompyter as Cgntroller -

Configllred as thp Hewlett Packard MS ChpmStatjon

P1odifications/Adjustm..nts of P1.thod

Solid Phase Extraction per EPA Method 3~60.

Selective Ion Monitoring Data Acquisition.

Typical Detection Limit < 0.001 mg/liter.

•
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• SORRELLS RESEARCH ASSOCIATES. INC
8002 Stanton Road

Littl. Rock AR 72209

PARA!'lETER SHEET

DIMETHYL ACETAMIDEPara"'.t.r _

Gas Chromatography - Mass Spectrometry EPA 625!'l.thod _

Environmental Protection Agency 40 CFR Part 136Rpfprpnc:p =-_~ _

Primary Analyst K. E. Sorre I Is

Normal Holding Time 7 days/40 days Preservativp ~C~0~0~1_4~.~C=_ _

Type of Contain.r Amber Glass TLC Typ. of Sampler ~g~r_a_b~ _

Typp and !'lode I of Analytical Equipment used

Hewlett Packard 5890A Gas Chromatograph

Hewlett Packard 59708 Mass Selective Detector

Hewlett Packard 310 MjcroComputer as Controller

Configpred as the Hewlett Packard MS CbemStation

!'lodifications/Adjustment. of M.thod

Solid Phase Extraction per EPA Method 3560.

Selective Ion Monitoring Data Acquisition.

Typical Detection Limit < 0.01 mg/liter •

• - 77 -



• SORRELLS RESEARCH ASSOCIATES, INC
8002 Stanton Road

Littl. Rock AR 72209

PARAI1ETER SHEET

3 , 4-DI CHLOROANI L I NE

Environmental Protection Agency 40 CFR Part 136

Gas Chromatography - Mass Spectrometry EPA 625

Reference _

l'I.thod _

K. E. Sorrells

Normal Holding Time 7 days/40 days Pre.ervative Cool 4.C

Type of Containe~ Ambe r Gla s s TLC grab

Type and Model of Analytical Equipment u~ed

Hewlett Packard 5890A Gas Chromatograph

Hewlett Packard 5970B Mass Selective Detector

Hewlett Packa~d 310 MicroComputer as Controller

Configured as the Hewlett Packard MS ChemStation.

Modifications/Adju~tm..nt. of Method

Sol id Phase E~traction per EPA Method 3560.

Selective Ion Monitoring Data Acquisition.

Typical Detection Limit < 0.01 mg/liter •

•
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• SORRELLS RESEARCH ASSOCIATES. INC
8002 Slanlon Road

Lilll. Rock AR 72209

PARAMETER SHEET

PROPANIL

Gas Chromatography - Mass Spectromptry EPA 6251'1. lhod _

Param"'lpr _

Environmental Protection Agency 40 CFR Part 136R.. f .. r.ncp _

Primary Analyst K. E. Sorrells

Normal Holding Timp 7 days/40 days Prpsprvativp Cool 4.C---------
Typp of Conlainpr Ambpr Glass TLC grab

Typ. of Samplpr

Type and Model of Analytical Equipm..nt used

Hpwlpll Packard 5890A Gas Chromatograph

Hpwlptt Packard 59708 Mass Selpctive Detector

Hewlett Packard 310 MicroComputer as Controller -

Coofigured a:; the Hewlett Packard MS ChemStation.

1'I0difications/AdJustm..nts of l'I.thod

Solid Phase Extraction per EPA Method 3560.

Selective Ion Monitoring Data Acquisition.

Typical Detection Limit < 0.01 mgiliter •
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• SORRELLS RESEARCH ASSOCIATES, INC
8002 Stanton Road

Littl. Rock AR 72209

PARAMETER SHEET

Environmental Protection Agency 40 CFR Part 136

Gas Chromatography - Mass Spectrometry EPA 625

PHENOL

M.thod _

Refer ..nce _

Param"tlPr _

Primary Analyst K. E. Sorre 11 s

Normal Holding Time ~ days/40 days Preservative Cool 4.C

Type of Containpr Ambe r Glass TLC Typ. of Sampler
grab

Type and Model of Analytical Equipment u".. d

Hewlett Packard 5B90A Gas Chromatograph

Hewlett Packard 59708 Mass Selective Detector

Hewlett Packard 310 MicroComputer as Controller -

Cpnfigured as the Hewlett Packard MS ChemStation.

Modifications/Adjustments of M.thod

Solid Phase Extraction per EPA Method 3560.

Select ive Ion Monitoring Data Acquisition.

Typical Detection Limit < 0.01 mg/liter •

•
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SORRELLS RESEARCH ASSOCIATES, INC
8002 Stanton Road

Little Rock AR 72209e
PARAMETER SHEET

TOTAL ORGANIC HALIDEParameter _

Carbon-Trap/Combustion/Electrolytic ConductivityMethod _

SW-846, Section 5, Method 9020Reference _

Primary Analyst
K. E. Sorrells

Cool 4.C
Preservative

7 days/40 daysNormal Holding Time _

Type of Container
Amber Glass TLC grab

Type of Sampler

Type and Model of Analytical Equipment used

Hall Model 7 00A Electrolytic Conductivity Detector.

e -
Modifications/Adjustments of Method

Typical Detection Limit < 0.003 mg/liter.

e
- 81 -
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A typical strea. stud y i s described below. On NPDES lonitoring, SORREllS RE SEARCH
typically provides sa l ple transportation on a schedul ed . eekly basi s, according to
geographic location, and prolpt professional analy si s f or r outin e .aste.at er par a.eters •

...
Thi s proj ect cOlpris es s t r ea~ wa s t e l oa d e va l ua t io ns per f orle d by th e WLE Consult ant s to
de t er. i ne andlor ju sti fy th e need f or AWT f or t he Ci ty of ~ont icello.

The ~ o n t i ce llo Nor t h.es t Wa s te .a te r Trea tment Fac i l i t y disc harges i nt o Godfr ey Cree ~ a t
~ ile 9 , Go dfr ey Cree k flows i nt o Lo wer Cut -Of f Cree ~ at ~ ile 6.

The ~ o n t i ce ll o Sout hwes t Tr eat . ent Facility dis charg es i nto Ten Mile Cree k, .h i ch f l ows
into t he Sali ne River at ~ ile 49.

The s t ud ie s are to i ncl ude modeling

•
odel Verif ication. It is expected

·r ol the discharges assoc iated with

for Cr itical D.O. Defic it, Model Calibration, and
that field wor k .ill extend the extent of the recove ry
the Treatlent Facilities.

Salples are to be ta ken to represent early lorn ing conditions and lid -afternoon
cond itions. Salple points are selected to rep resen t t he effect ive reac h of pol lut ion and
re cover y frol t he dis charges assoc iated wit h the Treat.ent Facil ities .

A r epeat sa lp l ing s ur ve y will be lade 2 to 4 weeks fo ll owi ng t he Cal ibration salpling
per iod.

Th e critica l .ater quali t y para le ter s are f ur t her s pec if ied in Sect io n 9.

Th e overa l l pro jec t plan i s to lod e l t he dis c harge of t he gi ven PO TW I 'S ) , . i t h it s (their)
r ec ei vi ng s t rea ls f or t hese cr i t ica l wat er qua l it y par al et er s for t he pur pos e of
d..ons t ra t i ng lpr edi cting) t he level of t re ato>e nt IAWT or Second ar y) that wi ll be
ade qua te , wi t hi n th e li mit s of th e St ate St rea l Wa te r Dua l i t y Cri te r i a. The sa l plin g
per iod i s i ntended t o appr oxi la te t he critic al condi t ions of si lu l t aneos ly- occu r rin g l ow
flo. and hi gh t el per at ur e .

Th e ADPC~E has con tr act ed wi t h Roy F. Weston, Inc. Cons ul t i ng Engi ne er s , perfor l the fi eld
work , lodelin g and r eport. ET C, Inc., wil l act uall y per fo r. the fie ld work f or We s to n.
In tu rn , t he Labor at ory An aly si s f or t hese Pr oj ect s . i ll be per f or l ed by Sor re l ls Res earch
As soci ates , Inc. Th e res pons i bil i t y for Laborat ory Du ality Assur ance . i l l be entir ely
th at of SRA, who wi ll also render ass i s t ance and counsel in ens ur i ng Vil id ity of f ield
proce dures .

~he ~ey per son nel inv ol ved i n the Pro ject , the ir pro jec t resp onsi bi li ty, and cOll uni ca t i on
i ne per t hes e st udies are sho.n i n Fi gur e I .

- 4 -
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•

WATER QUALITY LABORATORY ORGANIZATION

LABORATORY SUPERVISOR - ED SORRELLS

Digestions
Di sti Ilati ons

Fi el d St udi es Supervi sor

SENIOR TECHNICIAN - HARRY BEYER

Bacterio log i ca l Analysis
I1ineral Analysis

Nutrient Analysis
Trace I1etals Analys is

TECHNICIAN II - CECIL SORRELLS

De.a nd Ana lys is
Electrode Proced ures

O. A. OHicer

TECHNIC I AN II - LORRA SORRELLS

Benth ic Demand
Biouss Anal ysi s

Field Studies Aide
Physical Analys is

All laboratory work will be perfor.ed bv SORRELLS RESEARCH personn el . SR operates a
f acility including 4000 sq . ft. of labor atory, office, and stor age s pace on a two
acr e wooded site, one bl eck frol Int erst ate 30, centr ally-locat ed in PulasU County,
Arkansa s .

.. - 6-



• Sec t io n No .
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Pag e
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PROJ ECT ORGANI ZATION AND RESPONSIB IL IT I ES

(c ont i nued)

DISCUSSION OF PROJ ECT QA PLAN

Sect ions 3 and 4 out lin e t he j us ti fi cati on for t he Proj ec t , wha t , i n ge nera l , i s i nvol ved ,
and th e respons i bil it ies assu~ed by th e re s pect i ve orga ni za t i ons invol ved. Figur e one
show s th e key personnel of t he Proj ect and t he I r respo ns i bIlitI es . Sec t io n 9 s peci f ies
the f ie l d and l abor at ory d et er ~i n ant s a nd pr oced ures whic h are perfor med in the Proj ect.
Section 6, SUb -pa ragrap hs a - th roug h h s pec if y good f Ie ld prac t i ces for t he Pr o je ct .

•

TO recapitulate, therefore; the TAS K i s t o ~ode l the discharge of the gi ven POT N( ' S) with
ts (the ir) receiv i ng streal ls) for t he crit i ca l water qual ity para leters under t he

critical conditions of simultaneously-occu r r ing low f l ow and high temperature, for the
purpose of deaonstrating (pr edi ct i ng) the level of treataent that will be adequate . The
aodel is prepared by character iz ing the water qua l ity and physical deter minants extant at
a t iae of Jaw flow. The labora to r y analyses i nc l ude aos t of t he parame ters tabu la ted i n
Sect ion 9. Th e attach lent to our reference l e t t er i l l us t r a t es a speci f ic protocol f or
field replicat i on and spi king of saap les as t hey are col lected .

The tas ks undert aken by th is l abor at or y wi ll cover f our sets of sa mples for the water
qualit y para me ter s descr ibed i n Sect ion 9, whi ch lust be per fo raed i n a t i me l y .anner
a lso. ~or e t han 1200 Dissol ved Oxygen mea s ur ement s . us t be per f ormed in de te rm i ning t he
8.0.0. series, for exa.ple.

In general, by the use of precision and accurate data, we can quant ify the l ia its of
confidence i n laboratory measurement, just as t he laboratory measures the determinants
themsel ves.

The whole purpose of th e QA PLAN i s to ens ur e t he val i di ty and rel iab il i ty of the data
genera t ed and reported . Since we are chara c t er i z i ng envi r onment a l (and labor atory)
conditio ns by lea ns of 5A~P L IN6 , s t a t istica l processes apply . Also, we l ust ba l ance tia e
and expense appl i ed t o t hese de t er mi na t i ons ver s us t he pr eci sion and a ccura cy requi red.
Thi s QA PLAN s ta te s wha t are be l i eved to be reason able l ilits for Qualit y Assurance fo r
dete r a i ng these criti cal wa t er qualit y para me t ers •

•
- 7 -
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QA O~JECTI VES IN TERMS OF PRECISION, ACCURACY, COMPLETENESS,

REPRESENTATIVENESS AND COMPARABIL ITY

The ob je ct i ve of the quality assuranc e pl an i s t o provi de dat a th at is as co mp lete as
poss ib le with th e pr eci sion and ac cur acy neces sar y to acco opl ish c ha racteri~at ion and
aodeli ng and to base dec is ions f or Faci lity planni ng.

Th e f oll owing UA objectives for pr eci sion, ac cura cy and compl et eness have bee n us ed in t he
design of thi s s t udy.

A. PR EC ISI ON: Th e routine non-bIologI cal ana l ytes routine ly d eter~ined by Sor re l l s
Research are expected to be determin ed wi t h a pre c is ion (c oeffI ci ent of variat ion l of 5
percent, 95 percen t of the time. For biological anal ytes, Sorrells Resear~h expects to
deter~ ine these with in a prec is ion of 20 percent, 80 percent of the t ime.

.• 8. ACC URAC Y: Reference sa aple dete rai nations made during the per iod of this stud y'

. should be with in 10 percent of the t rue value, e xcept at t he l i mi t s of detect ion of the
analyte per standard aethod procedure. These relat ionships are to be s hown subsequently
by computer -genera ted tabulat ion and lor grap hic plot. Co ntrol l imits based upon t he
percent recover y of sp i ked sa ap les sho uld be in the range of 90 to 110 percent as
determined by the procedures of Section 14.

C. COMPLETENESS: Ninety (90) percent of all possible aeasurement data should be
val i d. Compl et eness of data, the amount of val id data obta ined compared to the amount
expected, r equi r es attent ion and expert ise from bot h field and l abor at or y personnel .
Car e i s to be ta ken to ens ure prop er sample co l le ct i on, t o avoid samp le cDn t aminati on , and
tD ainin mize out -ot-control ana l yt ical procedures th at wDu ld ca use l oss of data.

O. REPRESENTAT IVENESS: Sampl ing s ites will be dete rmined by t he WLE Consultants
followi ng fi el d re conna issan ce , 50 selec ted to be val id and rep resenta ti ve sites.
Sorrells Res ear ch will f urn ish f i e l d support as requ ired, and will adv ise and conc ur in
sampl ing procedures, conta iners and prese rvat ion.

E. COMPARA BILITY: All of the elements l i s t ed i n t his Section will ser ve i n assur ing
co mparabil ity of data. The me t hods used are descr ibed in Sect ion 9. These aethods have
been tested and appr oved for t he appl i ca t ions req ui red . St an dar d units Df r epor t i ng wi l l
be used in ever y cas e •

• - 8 -



• Section No.
Revision No.
Da t e :
Page

SAMPLING PROCEDURES

6
4
J anuary 25. 1982
I of I

The fol lowi ng ru l es are t o be used in these s tudies:

A. A mini mum number of tra ined per sons are to be i nvol ved in salple collection and handl ir

B. The part i cul ar sa mples to be collected i n th is st udy are treated wastewater effluent ar
rece i vi ng st rea m samples to be collected i n this study are treated .astewater effluent and
rece i VIng strea m sa mples at specif ied sample locat ions. Effluent samples are to be collectee
a poi nt t hat ensures well -mi xed sample homogeneit y, such as a point of free -fa ll, if poss ib l.
s t re am sa mples are t o be collected 50 as to fairl y represent the cross -sect ion of the floNi n ~

stream at th at point . Gener al l y co llec t s tream sa mples a t l id -depth or fi ve-fo ot - depth,
whiche ver is l ess er . All s am pl e s i n ge nera l are t o be pr e served (s hor t-t erm) by chil li ng t he
clo s ed co ll ection conta iners in durable ic e chests wi t h crushed ice, i mmedi at ely fo llow i ng
collect ion. The Labora tor y Super visor Nill advise on any special requirements req uired by
pa rt icular circ ums t ances , in general, it Nill be advisable to adhere to ch illing with crushe d

•
· c e alone f or immed iate f ie ld preservation, and allaN the laboratory to coordinate needs for
onger-terl preservation.

C. Handle samples as little as possible.

D. Use non-conta minat ing sampling eguipment and dev ices for effluent and stream samples,
inclUding the Wheaton Grab Sampler, the APHA Sampler, and the Kemmer er Water Bott le.

E. Attach sample tag securely to the sample container at the time the sample is collected.
Re c or d t he ser ial number Of the t ag , the s t ati on number and location, the date and ti me
collected , the t ype of sample, the sequence numbe r , the preservat ive used , the anal yses
requ ired , and th e name of t he col lector . Compl et e tag i nf or mati on leg ibly i n Na terp roof
labeling.

F. Use bound field books to record f ield leasurements and other information necessa r y to
document the sa mple col l ecti on processes. The standard forlat i s to include t he serial numb e
of the field sheet, date, t ile, su rvey, t ype of sa lple ta ken, volume of each sa.ple , code for
sample anal yses, unigue sample number, sampling location, f ield measurements including D.O.,
Temp., Conductiv i t y, and pH. The ent r ies are to be signed by th e salp le co llect or and the
responsib i l it y f or pr epari ng and reta in ing f ield books are to be that of the s t udy coord ina to
or his des ignated representative.

G. The sample co llector i s physically responsible for the sample until its cust ody i s
relinq uished t o the receiving laboratory or ass igned custod ian, that i s , i t must be i n his vi
at all t i les , or lock-stored where i t cannot be ta lpered with.e H. I t i s r ec omm ended that color s lides or equiv al en t phot ogra phs be made of t he sampling

ocat ions, and th at documen ta ry de sc ript i ve i nf ormat i on be r ec or de d t o conclu s ive l y i denti fy
de scribe these photographs.
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SAMPLE CUSTODY

7
4
J anuary 25, 1982
I Df 3

This st udy . ill doc ume nt and i mpl em ent a cha in of pDssess iDn and custDd y Df any saople
cD llec ted , tD i nsu r e t hat all are col lected, transferred, stored, anal yzed, and destrDyed
by author ized persDnnel . Samples .ill be accDmpanied by a Chain-of-CustDdy recDrd that
. ncl ude s t he nam e Df t he s t udy, co lle ct Dr 's s ignatures, statiDn number, statiDn IDcat iDn,
data, ti me, type of saople , sequen ce nusb er , number Df con t ai ner s , and analyses required.

The purpo se Df the Chain-Df-CustDd y prDcedu re is tD establish an unbroken chain Df
cDnnect ion fDr dDcumentation by ma i nta in ing an accurate .ritten recDrd Df SDurce and
posse ssion Df t he sa mples thrDugh their analysis and ult imate repDrt. Thi s prDcedure i s
a lso i nt ended tD ensure that samples are collected, transferred, stDred , analyzed and
destrD yed onl y by authorized, cDmpetent persDnn el .

A s ampl e is i n CUS TODY if it i s in anyone Df th e fDllDH ing st at es :

• a . In actual phys i cal pcssess i en,
b. In vie., afte r be i ng i n phys i cal pDs se ss iDn.
c. In phys ica l pDssess iDn and IDcked up.
d. In a se cure area , r es trict ed t o aut hDr i zed persDn ne l .

See a l s D det a i l s Df Sect iDn b.

LabDratDry persDn nel ar e r esponsible for th e car e and custDdy Df a salpl e Dnc e it is
handed tD the. and shDuld retain the sample in their pDssessiDn and vieH Dr secured in th e
labDratDry at all tim es .

The labDratDry area shal l be mainta ined as sec ured area and shall be restricted tD
authDrized persDnnel.

Once salple analyses are completed, the unused pDrtiDn Df the sample, .ith ident ifying
labels and Dther dDc umentatiDn must be returned tD the LabDratDry Supervisor fDr secure
stDrage.

Samples ShDUld be destrDyed Dnly upDn t he order Df the LabDratDry supervisDr, in
consultat iDn .ith PrDject Officer. Sample tags, like all labDrator y recDrds, must be
retained fDr three years.

I A typical sampling handl ing sequence is sho.n i n the attached flDHchart.
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Sec tio n No.
Re vi si on No .
Da te:
Page

Suple
Collect ion

\I

Field logg ing
labeling and COlplete

Chain-of Custody Docu lentat ion
and Request for Analysis

\/

Sample Preservation
Refriger at ion , etc.

\ /

Transportat i on
to laboratory

\/

Salple Received at
Laboratory, Sign Off

Chain-of-Custody Doculent

\/

log i n Salples, Assign lab
log NUlbers, Enter Pert inent

Data in COlputer
InclUd ing Pr iority

and Hazard lnforlation

\/

Store Salple Under Refrigerat ion,
Schedule Analyses , and Comp lete

Analyses

SAMPL E HANDLING FLOW DIAGRAM

- II -
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•

•

(Conti nedl

\I

Complete D~t.

Su ..~ry Sheet

\I

Revie. of Results
by Lab g.A. Officer

\I

Report of Result.
to Project "an~ger

\I

Secti on No•
Re vi s i on No .
D~te:

P ~ g e

7
4

J ~nu ar y 25, 1982
3 of :

Return of Un used
S~mp le to Cl ie nt
if Req uired

) ) Cl ient Report ) >
Discard Sa-pie
30 Days After
CI i ent Accepts
Da t a

SAMPLE HANDLING FLOW DIAMGRAM
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CALIBRATION PROCEDURES

B
4
Ja nuar y 28 , 1982
I of 2

All instr ulents and equiplent Mil l be cal ibrated accord i np t o th e . anufac t urer 's rec ol .ended
pr ocedur es and th e guidel i nes in t he HANDBOO K FOR ANALYTICAL QUALITY CONTROL IN WATE R AND
WASTEWA TE R LABOR ATOR I ES, EPA -6 00/4-79- 019. In add it io n, the f ol loM i ng s pec if ic proced ures MI l
be folloMed.

A. All analytical balances will be chec ked each Meek Mith a se t of
Class S Me ights. The reading of each Meight s hould be r ecor ded on
the Bala nce Quality Assurance fori.

•,

B. All pH leters Mill be calibrated, ie.ediately prior to use, Mith two
buffer solutions. Buffers used should span the expected range of pH
and alkalinity determinations. All buffers used must be standard
i:ed against standards of the National Bureau of Standards, The pH
meter must be recalibrated after each tMO hours of use.

C. All conductivity .eters must be calibrated before each use again st
Standard 0.0 1 Molar Potassium Chloride at 25. 0 C. Four portions of
solution are to be used, te.perature adjusted in a Mater bath. The
conductivity cell is rinsed in the first three portions, and the
resistance, R, of the fourth portion leasured. The cell constant is
given by the question:

Kc = Rs x 0.001413

O. All turbidileters eust be calibrated before each use using turbidity
standards prepared as in Standard Methods 15th Edition, page 133.
Standards of 40, 4.0 and 0.4 NTU should be prepared to calibrate the
0-100, 0-10, 0-1.0 scales, respectively.

E. All dissolved oxygen l e t er s lust be calibrated before each use using
air calibration and Mater calibrat ion, us ing water with a known
oxygen concentration and water with zero dissolved oxygen. Water
for calibration lust be prepared by filling four B.O.D. Bottles frol
Mell l ixed Mater frol an a ir-free collapsible container. The D.O.
of 1st and 3rd bottles are detereined using the Winkler Azide
lethod. The relain ing bottles are used to cal ibrate the eeter to
average of the pairs, in eac h case. Thi s calibration must agree
Mith t he air cal ibration . The air calibration consists of plac ing
the electrode into a bottle with a seall aeount of

• - 13 -
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CALIBRATIO N PROCEDURES

(Continued)

B
4
Ja nuar y 2B, 19B2
2 of 2

• ater in the bottom.
Read the temperature
determine the oxygen
for the altitude and

The electrode must be in the air above the
after the s ystem reaches equ ilibrium and
saturation at that temperature, corrected
vapor pressure of .ater.

water .

•

F. All thermometers .ill be chec ked against a thermometer certified by the National
Bureau of Standards before being used and at least once annually. The check
should include at least three temperature settings in the range from
4 to 30 . C, preferably at 4, 15, and 30 C.

6. All spectrophotometers must be checked for proper .avelength and spectral
transmittance annually.

H. The ato.ic absorption spectrophotoleter .ust be calibrated dally for each group
of samples. Series of five standards plus a reagent blank, in the linear
response concentration range, should be used. Baseline drift is checked
.ith a reagent blank after not more than five samples. Instrulent calibration
is checked .Ith midpoint standards preceding and follo.lng the blank.

Proper instrulent operation should be verified by running a replicate sa.ple
and a spiked sample in each set of ten samples.

Instru.ents and lethods used in this st udy . 111 be calibrated daily for each
set of sa.ples as a part of the analytical process.

All procedures involving calibration utilize Class A volumetric glass.are, Primary Standard
6rade reagents, and/or other NBS-traceable materials or devices.

Records of preparation of standards are maintained in a permanently bound record book.

- 14 -
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ANALYTICA L PROCEDURES

9
5
Febr uor y 15, 1988
I of 2

All s••ples . re t o be col l ec t ed , pr es er ve d , . nd . n. l y:e d in .c cor dance Mi t h t he 16th
Ed it ion of St. nd. rd " et hods f or Ex. ml n.t ion of W.ter dnd W.steMater.
The fo lloM inq I.bo r.to r y dnd fi el d .ethods Mil l be us ed i n t his st udy.

STANDARD METHOD REFERENCES

PARAMETER

BOD

TSS

FECAL COLIFORM••
AU(ALINITY

CHLORINE RESIDUAL

NH3N

TKN

TOTAL P

SOL. ORTHO- P

N03N

N02N

CHLOROPHYLL A

••

METHOD NO.

5 07

209C

9 09C

423

4 03

4080

417C/E

4 20A (MOD.)

4 24CI I I1F

424A /F

418C

419

8 02 G4, 2 /1 0 02G

- 15 -
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96 - 97

896 - 898

429 - 437

269 - 273

306 - 309

382 - 386

408 - 410

442-444/448/450

4411448 - 450

39 4 - 3 98

404 - 406

73 1- 733/ 10 6 - 1072
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STANDARD METHOD REFERENCES

(Con t i nued)

9
5
Fe brua ry 15 , 1988
2 of 2

PARAMETER METHOD NO . PAGE NO .

TOTAL SOLI DS 209A 93 - 9 4

CHLORIDE 407B 288 - 290

SULFATE 426C 467 - 468,- 4 21B/F 418-4 19/421 -425

TEMP 2 12 126 - 127
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10
4
Janu ary 28, 1982
1 of I

DATA ANALYSIS, VALIDATI ON , AND REPORTING

DATA ANALYSIS: Condition s of analys e s and r es pons es of bla nks , sa. pl es, and
ar e r ecorded an wor ks heet design ed to a c c o .od~te r elat ed t ypes of a n~ l yses .

s t~ nd~ rds

(See Ap pendi ces. )

D~t e and ti. e are ente red an t hese wo r kshee ts and ini ti al s of ana l yst by anal yst.

Calcul ations are made an t he Sor re l ls Rese arc h mi n i - comp uter and r out i ne report s ~re

print ed out fr om programs de.e loped i nter nall y by Sorre l ls Resea rc h. (See Appedices. l

Th e gener a l equat ion fo r ca lcu la t ions of de ter mina nts in t he linear ra nge of response is:

Cu = Ru lRs X Cs X Vs/Vu

Standard.
&Sta ndard,
Standard,

equal concentrat ions of Un known &
Ru, Rs equal re sp onses of Un knoHn
Vu, Vs equal volumes of Unknown ~

where Cu, Cs
res pec ti vely
respectively
respectively

VALIDATION: The integrity of the data generated will be validated at .everal paint.
Jring the collection, an~lytic~l , and report ing proces • • The two principal check points

are the labor~tory qu~lity control checks ~nd the data proce.sing checks made during
preparation of data for client summary sheets andlor computer files.

The laborator y control checks are described i n Sect ions II and 14. These chec ks
co ns ist of t he use of f ield replicates , l abor a t or y repl icates, and sp i ked repl icates
to .onitor the le vels of prec is ion and accurac y of the co llect ion and anal ytical processes.

Data de veloped wi l l be r evi ewed by K. E. Sorr ell s, whi le Q.A. Work wi l l be pr e sent ed by
th e QA of f i ce r , in co mpar ison t o t he pr evi ously s ta ted OA obj ectives of t his s t udy.

OUTL IERS: Outl iers fr ol t he l abor at ory qual ity con trol chec ks i ndic at e sampling
or anal yt ical proble.s.

Any quest ionable deter. i nations will be r epeat ed; s uch quest ioned da ta th at ca nnot
be thus reso lved will be i nvali dat ed.

All out l ier s from da ta process i ng andl or r eport print-ou t s Hi ll be ch eck ed against
the original workshee ts.

DAT A FLOW: See Sect ion 7 f or a di agr a. of sampl e handlin g and infor a ati on pro ce ss ing.

REPOR TI NG : Fi e l d and laboratory data ar e r epor t ed to client and lor his Consu l t ant s
~ complet ion of Time-Ser ies dete r min at ions, usually f ive days aft er r ec ei pt of saap le .

- 17 -
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I NTERNAL QUAL IT Y CONTROL CHECKS

II
4
J anu ary 25, 1982
1 of 3

The qua l i t y 01 dat a from thi 5 l abor at ory wi l l be assure d by a system 01 i nt ern a l ch eck s . Th ese
in clu de equi pment chec k5. r eag ent check s, and labor atory pe rf or ma nce ch ecks. Th e res ul ts of
th es e checks will be recorded to verify th e operation of th e quality control s ys t el and to
doc ulent any changes tha t occur.

CHEMICAL LABORATORY :

A. Th e anal ytical bala nce will be che c ked wi t h a 5e t of Clas 5 S we igh ts ea ch wee k.
The rea di ng of ea ch we I ght will be re cor ded on th e balan ce qua lit y ass urance
sheel.

C.

D.

•

The temperature of all B.D.D. incubators 5hould be chec ked dail y and re corded on
the qual it y aS5urance chec k 5heet. The temperature will be checked by l eas ur i ng
the te lperature of a sealed B.D.D. bottle, fil led with distilled water, klpt i n
the i ncubat or . The temperature should be measured to the nearest 0.1 C
The teo pe rat ure I U5t be 20 +- 1. 0 C at all tiles. Corrective ac i on , adjustment
or r epai r must be ta ken i f t his te mpera t ure range is not me t.

Th e te .pera t ure of the dry ing oven i s t o be checked dail y and recorded on the
qua lity assurance sheet . The correct sett ings are lOS C and 180 C for total
5uspended soli ds and total dissol ved sol ids r espective l y. Cer t ai n r eagent dr ying
and spec ialt y procedures require other t emper at ur es s uch as 70 C, 120 C
and 2B5 C. Corr ective ac t i on , adj us tment , or r ep ai r lust be pro vided il . easur ed
temperatures are not correct.

The results 01 each pH calibration lust be recorded on the qual ity assurance check
sheet. II the electrode response to two buffe rs show differences greater than
0. 1 pH unit, corrective action lust be ta ken. If recalibrat ion, cleaning t he
electrodes or changi ng t he buffers does not br ing the r es pons e with in lim its,
t he elect ro de i s to ·be r epl ac ed•
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I NTERNAL QUALITY CONTROL CHECKS

(Conti nued)

I I
4
J anuuy 25, 1982
2 of 3

•

e. The normal ity of al l t itrants used in the laboratory must be chec ked ea ch wee k.
fo r stable reagents, or wit h ea ch use for less stable r eagent s , and thos used
infreguently.

The normality of the sodium thiosulfate D.O . Titrant should be determined with
Standard potassium biniodate as described in STANDARD ~ETHODS, 15th Edition ,
page 271.

The normality of the ED TA ti tra nt for total hardness whould be determined WIth
Primar y Standard Calci um Carbonate solution as described in STANDARD METHODS
15th Edition, page 198•

The distilled water should be .onitroed .eekly for specific conductance,
Total Organic Cuban; and monthly for pH, NH3N, N03 + N02N, ar s en i c , cad.iu.
chromium, copper, selenium, sodiu., and zinc. The nitrogen analyses should be
run using freshly deionized distilled water as a blank. The oetals analyses,
except sodium should be run be concentrating 2 liters distilled .ater to 100 mi.
Sodium should be run using the best quality available deionized distilled
.ater as a blank. These checks should be recorded on the distilled .ater
quality assurance check sheet.

LABORAT ORY PERFORMANCE CHECI(S:

The performance of the laboratory . ill be chec ked .ith a scheculed system of repl icate
sa.ples repl icate spi ked sa.ples, and performance evaluations fro. an outside source. The
operations carried out dur ing this study .ill be .ade in accordance .ith EPA publication
600 /4-79 -019, "Handbook for Analytical Quality Control in Water and Waste.ater
Laboratories", and Sections 101 through lOS of the AWWA /APHA/WPCF publication "St andar d .
~ethods for the Examination of Water and Waste.ater", 15th Edit ion, 119811.

A. Replicate Samples

All anal yses .i ll be chec ked for prec ision by the anal ysis of replicate sa .ples.
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I NTERNAL QUAL I TV CONTROL CHECf~S

(Conti nued)

11
4
Januarv 25, 1982
3 of 3

Replicate determ i nat ions will be made by a randal selection process t o ens ure a
statist i cal avera ge of ten percent 110 I I repli cat ion. On field projects duplicate
salp les will be collected in the field by the person or team co llecting samples . The
r e s ul t s of ~eplicate analysis must be recorded on th Qual i ty Control Sheet (see
Appendices) and on control charts prepared as described in Section 14.

B. Spi ked Rep l icate Samples:

Of these randomly-selected replicates described above, on every other selection
also will be added spi ked replicates for accuracy and recovery stud ies.

This provides an additional 10 I effort devoted to this aspect of quality
assurance for a total at twenty percent (20 II.

It i s believed that the randal selection process used in this laboratory
i s appropr ia te for un-b iased statist ics, and i s designed to remove any element
of SUbjectiv ity from the select ion of repl icates in a sa.ple series.

These spi ked replicates will be prepared by add ing a known amount fa t he analyte
to an aliq uot of t he replica te sa .ple in a standard vol ule conta iner.

Standard ma teria ls for analyst spi king will be reviewed i . me di a t l ey following
deterli na t io n to ensure that trends are dete rmi ned early and that neces s ar y
cor rect i ve act ion can be taken as soon as poss ib le.

The resul ts are recorded on Quality Control Sheets, and control charts prepared
as described i n Section 14.

C. Perfo r u nce Eval uation suples fro . an outs ide source will be analyzed
annual ly.

Either
us ed.

•
sa.ples f ro l EPA or its contractor or f r om a relable i ndep en dent sou r ce will be
The anal ys t s hould pe rfor m t he ana l ys is wit hout knowi ng the expe cted valu es.
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PERFORMANCE AND SYSTEM AUDITS

Perf or man ce and system audits wil l be performed annua ll y.

13
4
Ja nuar y 25, 1982
I of I

La bor at ory perf or . ance will be checked us i ng au dit sa mples. A sa mp l e fo r eac h wa ter qual it y
para .eter wi ll be anal yzed and the results re viewed by State personnel.

The syste m audi t will consist of an on-si te eva l uat io n by personnel from t he State. The aud i t
wil l i nc lu de a r evi ew of: laboratory personne l. faci l it ies and equ i pment. analyt ical
met hodol ogy, fi e l d and labora tor y qua l ity cont r ol, and data ha ndlin g.

Each set of sampl es dail y will be accompanied ~ )' bla nk and s ta ndard dete r minations to ensure of
response.

~ste. of cross checks utilizing Priaary Sta ndards Grade reagents will be devised to ensure
~racy of response.

In this aanner, .aterial that is used as a standard in one procedure, will appear as a
determinant i n another.

The laboratory fac ilities will be inspected annually by e ither the State of Arkansas Dept. of
Pollution Control and Ecology personnel and/or the EPA, Region VI.

Standard Re ference Mater ia ls f urn is hed by EPA or their contractor wi l l be analyzed or lore
frequently, accord ing to spec if icat ion.

Thi s labora to ry wil l also partic ipate in int er- l abor a t or y coaparat ive s tudi es su ch as conduct ed
by the USGS or other qual ified age nc ies or organi zations.

The results of such outside perforaa nce c hec ks will be available on request and prov ided as par t
of the QA report for each funded stud y•.

Dis crepa nc ies di scov er ed i n t he course of such aud i ts wi l l be s ubject to i ••edi at e cor rect i ve
ac t ion•
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A. ANA LYT ICAL BALANCE :
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PREVENTIVE MA INTENANCE

13
4
Ja nuary 25, 1982
I of 4

Th e ana l yt i ca l bal anc e ~ u s t be cl eaned Neekly and io mdi at ely afte r any chemi ca l s pi l ls .

The bala nce t able mus t be kept neat and cl eaned af ter any sp ills. Any s pi l ls th at mig ht
int er f er e Ni t h tr ace anal ys es mu st be im oedi ately and t horoug hly clea ned up.

The anal yt ical balance i s c lea ned and checked annua lly by America n Sc ien t i f ic Pr oduct s
Balance Ser vice agai ns t Ne ig ht s cert i f ied by t he Nati ona l Bureau of Sta ndards.

B. pH ~ETER:

~PH elec trodes are
, .t r ol yt e solutions

to be ma inta ined by folloN ing the manufacturer 's recommendat ions for '
and storage procedures.

The fol loNi ng spare mat eri al s are to be kept on hand.

I. glass pH electrode or comb ination electrode .

2. r ef er ence elect rode.

3. e lect r ol yte sol ut ions.

4 . pH 4 buffer

5. pH 7 buff er

6. pH 10 buffe r

C. CO NDUCT IVITY ~ETER :

Co nduc t i vit y ce ll s are t o be re c le ane d an d replentiz ed Nhene ver th e rea din gs beco.e
er rat i c , Nhen a sha r p endpoi nt cannot be obtained , or Nhen inspectio n s hoNS f ONling or
t hat an y of th e pla t i num bl ack has f l aked off •
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D. DI SSOLVED OXYG EN ~ET ER S :

Sect io n No.
Revi si on No.
Date:
Page

PREVENTIVE MAINTENANCE

(Continued)

13
4
J anuary 2S I 1982
2 of 4

The ~embra ne /electrol yte ~ o d u l e i s t o be i ns pec t ed da il y, with each us age . It is to be chang '
bimonthl y or whenever resonse i s sl uggish or erratic or when the appearance of the i nternal
solution shows fouling.

The lol loo ing spare materials are t o be mai nt a in ed on hand.

1. membrane /electrol yte modules

2. dry cell lor prob e

3. spare funnel/stirr er

4. dry cells for portabl e meter

E. T URB ID l~E T E R :

Cu vets must be clean and free of scratc hes i n the critical area. Cuve ts are to be c lea ned by
washing in a detergent solution then thoroughly r insing with distil led water.

The follow ing spare .aterials should be kept on hand.

I. light source

2. s..ple cell

F. WATER DISTILLATION UNI T:

Each day dra in the still co.pletel y while hot , and flush the water line by openi ng the supply. Ivefull open fo r a few minutes.

- 23



•

F. WATER DISTILLATION UNIT:

Section No.
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PREVENTIVE MAINTENANCE

(Continued)

13
4
January 25, 19B2
3 of 4

Clos e th e drain clanp and re f i ll the cons t ant- l evel r eservoir , t hen ad j us t t he supply Mater
flOM t o t rickl e settin g.

Opera t e th e s t i ll f or se vera l ni nut es, Masting t he condensa te, then dra i n and set f or norllal
opera ti on.

Follow t he manuf act ur er ' s directions for opera tion and weekly cleaning.

• • ATO"IC ABSORPTION SPECTROPHOTO"ETER:

(he preve nt ive .a intenance schedule for the IL2S1 AA/AE is organi zed in a daily, Meekly,
lIonthly, sem i -annua l and annual for.at . Also included i s a log sheet to record the .. i nt enan
per fo r med. This sc hedule i s out l ined in the Appendi xes to th is gAP,

1. replacellent fuse kit - Part No. I L20Bb9

2. s par e pre - llis O-r i ng ki t - Par t No. IL44179

3. spare frangibl e diaphr ams - Part No. ILblO4b

4. spare glass beads - Par t No . IL42234

S. ~ p ar e gloM pl ug - Par t No . 11440b2

- 24 -
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H. TR ACO R 5bO GAS CHRO"ATOGRAPH:

Sect ion No.
Rev i si on No .
Date :
Page

PREVENT IVE MAI NTENANCE

(Con ti nued)

13
4
J anuary 25, 19B2
4 of 4

The .a intenance schedule is outlined i n the Appendices to this gAP.

The following spare .ateri als should be kept on hand:

1. pr i nter /plotter paper

2. carrier gas (sp eci al order l

• 3. supply gas es (sp ecial order)

4. sep t uns

I. DOHR"ANN OC-BO CARBON ANALYZER :

The maintenance schedul e for this instru.ent is outlined in th Appendices to this gAP.

The fol lowing spare mat er i al s ·s houl d be kept on ha nd:

\, r ep l aceeent s etue s - Part No . 517-BII

2. pump tubes - Part Nos. B99-b41, -b45, -b51

3. ther.al printer paper - Part No. 040-b4b

4. tin =etal - Par t No. 511 - B7b

J. SCA PRECISION SCIENTIFIC 44.5 C FECAL COLIFOR" INCUBATOR:

The water ba t h i s to be dra ined wee kl y and c l eaned. Avoid splash i ng wa ter into the control
panel area.

ins truoent control panel should be kept on hand, as well as a backup 44.5 C incubator.
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K. HP5890A 6A s CHRO~AT06RAPH

s@ction No.
Revision No.
D.h:
P.g @

PREVENTIVE MAINTENANCE

(Continued)

13
5
February 15, 1988
5 of 5 .

The •• inten.nc e schedule i s Dutlin@d in the Ap p@ndices t o this gAP.

L. HP 5970B ~Ass SELECTIVE DETECTOR

The • • int en.nc @schedule in outl ined i n t he App@ ndi ces tD t his gA P.

•

Description

InrulatOT. Veapel
Screw, 0-10 I 1/1
Screw, 0-10 I 1/4
Filament, Welded
Lockwuher, 0-10
Screw, 0-10 I 3/1
Repeller
Ion Source Ct.-mller
Drawout Sleeve
Truarc Clip, Larle
Spacer, Ceramic, Larle
Spacer, Ceramic, Small
Curved Sprinl Wuher
Truarc Clip, Small
Lens Contact Sprinl
Wuher, Plain, 0-80
Sprina, Repeller Contact
Electron Mult iplier
Blank ferrule
Column ferrule for SGE nut
VCR nickel lultet
PFTBA yial O-rinl
Column nut (SGE fittinl)
PFTBA
"Blue· lepta
Mechan ical roulh pump oil
Turbomolecular pump oil

HP Part No.

05990-20136
05990-20251
05990- 20250
05990-6008'-

:1190-0049
05990-20235
05970-20042
0 5995 - 20084
05990-20216

0 510- 064 7
05990-20218
05990-20217

3050-0972
0510-0238

05990-00186
3050-0827

05995-20082
1970-0075
0100-0691
0100-1295
0100-1145
0100-0787

05918-20066
8500-0656
9301-0370
6040-0517
6040- 0468

Qty.

2
4
4
4
3
2
1
1
1
4
2
4
2
4
1
4
1
1
2
5
1
2
1
1
10

I qt
1/4 liter



Sec tio n No .
R..vi si on No.
Da te:
Pag..

14
4
Ja nuar y 25, 1982
I of 4

SPECI FIC PROCEDURES TO BE USED TO ROUTINELY ASSESS
DA TA PRECIS ION, ACCURACY , AND COMPLETENESS

Th .. pre CI SIo n and accurac y of laboratory data Ni ll b.. inspe ct ..d i~m ..di ate ly after t h.. anal yse
are perf or .ed. Data fro. dupl icate and spiked sa lples Nill be reco rded and plotted on qua l i t
control charts or entered into and co.pared Nith qua lity control tables t o assure that the
results are within the acceptance l il its.

The precis ion and accuracy charts are des igned to hold 20 sets of repl icate deter.inations pI t
room for notes and comment.

PRECISION: The control l imits for precision will be determined fro m pas t se ts of replicate
data. Data judged to be out of control (from comparison Nith literture reports and/or
SuperV isor 's experience ) Nill be discarded before calculations are made. (See also Sect ion I ~

~ollowing.) A series of control Ii_its Nill be deter_ined for different concentration ra nges
,~en necessary. In general, how..ver, our philosophy is that the precision of a series of '
I eterlinations can be represent.d by a statistic expressed as a perc.ntag. of the lean of

r.plicate deterlinations, plus anoth ..r statistic approxilating the Minilu_ Detectable
Conc.ntration of that analyte. Th .. first applies at d..terminant levels exce ..ding 10 times th .
MDC, the second at determinant le ve ls near the MDC, and a cOlbination at inter_ed iate I.vels .

The control I i_its will be bas ..d on the Co.ffici ..nt of Variat ion (Standard Deviation as X of
Replicate Mean ) og replicate det ..r. inations for , a gi ven concentration range. The upper
co nt rol l i l it Nil l be set at the 95-percent lev.1 for an i n- cont r ol series of tNenty
det ..rminat ions. Co_pari sons wit h Shewbart Contr ol Char ts as s how n i n EPA Publ icat ion No .
600/4- 79- 019 and in r. la ted _at eri al wil l be l ade t o ensure co _pa r ib il i t y of data Nith State
Laborator ies, and to ensure that our data is a least as precis ion cont rolled .

Th. upper cont r ol l i li t will b. ro und..d to the appropriat .. units for each concentrat ion range .

When repl icate val ues ar .. in different concentrat ion r anges , t ho lean of va l ues will deterl in ..
the appropr iat .. concentrat ion range.

Th.. anal ys is will be control l ..d wh..n t he CV f or r ..pl icates i s loss th an or equal to t he upper
contro l l i. iL When th CV (or S.D. at inter_ediate and 10N.r conce ntrat ion ranges) e xceeds t h
uppe r cont rol Ii _i t , t he anla ys is lu st be stopped unt il t he prob le . i s i denti f i ..d and resolve d
Afte r re sol ution, t he prob le. and it s so lu t ion l ust be doc umented and al l analyses si nc .. t he
last i n- control ch..ck l ust be r epeat ed or in val id a t ..d.

• - 26 -



• SectI on No.
Re vi si on No.
Dat e :
Pag e

14
4
J anuar y 25, 1982
2 of 4

SPECIFI C PROCEDURES TO BE USED TO ROUT I NELY ASSESS
DATA PRECISION, ACCURACY, AND COMPLETENESS

(Conti nued)

ACCU RAC Y: Th e control li li t s for accuracy wi l l be deve loped f ro l sp i ked sample data and will I
based on t he per ce nt recovery of the spi ke.

The percent r ecover y , P, is defined as:

P = (100 X (Final Concentraion - Ini t i a l Concentr ati on) 1 Spik e)

~ i ni t i a l concentra tion is the lean

( ~ average percent recovery for each
r eplicates in the rang e of interest;

of r eplicate valu es.

paralet er is ca l cul a ted frol a ser ies of 20 spi ked
a series which has been judged to be in control.

The stan dard dev iation S, for percent recovery i s calculated.

The control lil its are average P +- 2 S, for 95 X confidence lilits. The preparation set shau l
be chec ked to see whe ther any val ues exceed the calculated contro l l i mits . Statisca lly , one au
of twenty ma y be expected to exceed these l il its. However, onl y one of 100 would be expected t
exceed P +- 3 S. To check for prop er distri buti on, a t l eas t 50 1 of th e data shou l d fa ll wi t hl
the i nhrva l P +- S.

The ana lys is wi ll be cons idered to be out-of-control if e it her of the following two condit ions
applies.

•

a .

b.

Any point beyond th e control lilits.

Seven s uccessive poi nts on t he sale s ide of t he ce nt ral l in e
r epr es entin g Average P.
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• Secti on No .
Revi si on No .
Dat e :
Page

STANDARD PROCEDURE FOR SELECTI NG REPLICATES

14
4
J anuuy 25 , 1ge 2
3 of 4

A. Al l dehrm inil tions l ade in accor dance Nit h STA NDARD ~ET HOD S (15t h. Edit ion ) or eq ui va lent
Ni l l subj ect to th ese selec t i on r ules .

B. 20:( addi tional efi or t above our nor "a I Nor k! oad wi ll be devoted to rep l ic ation and r ecev
qUil l it y assur ance wor k.

C. This . eans on t he aver age - 5 :( s t ra i ght replicat ion and 5 :( repl ica t ion with (10 :(
replica ti on) recovery.

D. EV ERY OTHE R r ep li cat i on selec te d as specifi ed below , therefo re, will al so be iI RECOVER Y ~

That it, we will determ ine repl i cates as usual, and also repl icates on tha t same
randomly -se lected sample sp i ked per i ns t r uct i ons wi th standard determinan t.

USE OF THE SR-51 FOR RANDO~ SELECTION:

.....hiS is dependent on the nUlber, N, of sa.ples on which given determ inat ion is to be made .
~ : In so.e cases, we lay have to ma ke random selection in advance, in order to ilsk our client

to provide sufficient sample to carry out usual procedure with as lany as four aliquots.)
This selec tion is to be .ade on EVE RY SET we underta ke henceforth, whether N cOlprises I or

If N is 10 or lore, proceed to STEP TWO, IF N i s l or e than 10, t hen come bac k to STEP ONE
until all series of 10 or less are sat is f ied.

STE P ONE: Cl ea r al l on th e SR-5 1. Then 2N D, RAN. (Thi s de cides if you are to DO a r epli cat e
on THIS SET of SUBSET of less tha n 10 s ampl es . The answer i s YES f or N show n and RAN equa l
to or gr eater th an show n pa i re d wi t h N below . )

1= > 90 2=> BO 3=> 70 4=> bO 5=> 50 b=> 40 7=> 30 e= > 20 9=> 10

STE P TWO. Clear a l l on' t he SR-51. Th en 2ND RA N. ("ULTIPLY BY) X. ON =, ROUN D UP to next
whole no. Thi s sel ec t s the i TH sampl e in th e set of N for repl ica t ion . RECO RD th e
i den tity and date se t NO N on our QA shee t fo r th at Deter l i nat ion and Ra nge beca use
EVE RY OTHE R rep li cate i s to be a RECOVER Y REPL ICATE wh ic h wil l be r ec ord ed on a SEPARA TE
s hee t AS WEll . Dur QA SHEE TS AR E to carr ie d onl y f or ~ sets of 20 r eplicat es .
We wi ll complet e 40 REPl CATE se ts ( t wo compl et ed QA sheets ) i n th e cour se of comp l et in g 20
RE COVERY set s . (On e sheet. )

•
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• Section No.
RevI sion No.
O.te :
Page

STA tJDARD PRO CEDURE FOR SE LECTI NG REPLI CA T ES

(Cont i nue d)

14
4
hnuuy 25, 19B2
4 of 4

ILLUSTRATION: Assume a set of ten sa~ples i s log ged a t the l ab. The r andom genera t or ,
on act i va t I on of t he sequence as described in our protocol, s heos 70. Th erefor e sample
No.7 is r eplic ated in thi s se t.

We have

2 3 4 5 6 7 B 10

The ne xt set of 10 i s t he othe r set. Suppose the random number generator, acuated, shoos 3(-
• Therefore the th ird s asp l e i n th is sequence is replicated, and SPI KE repl icated.

III! have

II 12 13 14 15 16 17 IB 19 20.

Ou t of a t ot al of 20 oe have done 4 addi t i ona l detl!r mi nat ions , ohi ch i s 20 4 add it ional.

- 29 -
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• Secti on No.
Revis ion No.
Da te :
Page

1b
4
J anuary 25, 1982
1 0 f I

DUALITY ASSURANCE REPORTS TO PROJECT MANAGEMENT

A daily qua l it y ass urance summar y is submit ted to ro ut ine NPOES cl ie nts on t he ir ro ut i ne
r epor t s .

A monthly quality assura nce report will be prepared by the 5th. of the follow ing month, to be
submitted to SR management, with cop ies to Project Officers where requ ired. The report is to
Include all para.eters for qual ity control such as percent samples duplicated, percent sa.ples
sp i ked, samples voided, parame ters vo ided, scheduled samples not collected, e xceptions to
hol di ng times, and narrati ve of such actions ta ken.

A summary quality assurance report will be prepared within ninety days following last field
s.-lie in each completed field survey (two phases). Precision, accuracy, and coopleteness of
'~w i l l be reported and evaluated on each measurement complement, together with a discussion
o . • ny sign ificant QA problems, and submitted to: Arkansas Oepartlent of Pollution Control ~
Ecology, Attention - IIr. Larry Wilson; EPA Region VI, Attention - lis. Bonnie S. ROllO;
Sorrells Research management; and Project Engineers, WLE Consultants.
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CORRECTIVE ACTION

Section No•
Revi si on No.
D~te:

P~ge

15
4
J~ n u~ r v 25, 1982
I of I

Ini ti al se t up for cont r ol charts and standard dev i ati on of repl ication and ~verage percentage
recovery ar e re viwed t o document t hat l abor at ory and fie ld proced ures are i n control for e~ch

gIv en dete r mI na t i on and ra nge .

Wh enever t he i nt er na l contro l check or per for ma nce audit indicates and out-of - contro l situat io n .
corr ecti ve adt ions must be ta ken.

Cor r ect iv e ac t ions i s to be ta ken at each step of t he laboratory process .henever proble.s
app ear. Each s uch pr obl em is t o be resol ved before mo ving on to the next step of the procedure.

An ana lsis wi ll be considered out -of-control the established cont rol li.its are exceeded. The
ana l yst i s resp ons ible for detecting out-of-con trol s ituations and in itiating· the corrective
ac tio n.

In general, l abor at ory prableos may just require that the analyses be repeated, but field
problems .ill usually, requ ire new samples.

'. an out-of-control situation occurs, the analysis must be stopped until the problem has been
Ived. The corrective action must be ~pproved by the Laboratory Supervisor, and documented.

Mo . ~nalyses since the last in-control point must be repeated or the data invalid~ted.

Resolve any problems found in analy,ing blan k and midrange standard. Control contamination,
re-calibrate, or review analyst's technique.

If recovery from field spi ke is unsatisfactory per control limits for analyte, ~nalyst .ill
prepare sia iIarly-sp i ke dist illed water sa.ple and analyze . Systeaatic error in the laboratory
or fundamental problems .ith the spike, if revealed, are to be corrected.

If recovery from field-spike environmental saaple is unsatisfactory, similarly spike an aliquot
of its replicate. Determine if there may be immedi~te s~mple interference or b~d background.

Dther.ise, determine if there aust be special conditions not present in the I~bor~tory, h~ving a
notice~ble detriment to recovery of spike froo environment~l s~mple.

If replicates of s~oe f ield s~ople exceed precision control lioits, deteraine cause, ~nd repeat
I~bor~tory analys is on entire set.

Finally, if all laborator y elements are
rep lica te field s~mples exceed li mi ts,
addressed and corrected.

•
dete rmined to be i n control, if s i au l t aneous l v collected
represen t~t iveness of fie ld sa mpling technique .i ll be

- 30 -
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WOODWARD-CLYDE CONSULTANTS, INC.
INVESTIGATION OF BURIED DRUMS
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Woodward-Clyde Consultant

TABLE 1

CONCENTRATIONS OF CONTAMINANTS IN SOIL

• (ALL VALUES AS mg/kg)

Boring (All DCA DNBP ODCB Propanil
Are Offset)

B:L5
O-S'

S-10'
10-15'

122
2.3
NIL

4,534
39
3

8.7
9.0
20

C1-S
O-S' lS2 36,087 712S-10' 102 18,488 16910-1S' 02 84 0.1

C.5
O-S' 0.6 26 0.35-10' 0.1 7 0.51O-1S' 1.3 3 0.1• 0.5
0-5' 11.6 72 NIL 25.5S-10' 1.9 20 NIL10-1S' 02 ND NIL NO

C4.S
O-S' 0.5 ND NIL NOS-lO' 0.5 02 NIL NIL1O-1S' 1.1 3 NIL 0.3

D1.S
O-S' 1.9 158 1.1S-10' 02 6 0.610-15' NIL 2 0.4

•
02.5

0-5'
S-10'
10-lS'

0.6
0.1
NIL

41
2
1

1.0
0.6
NIL



"'UUUVl(i:lHJ-~lyae \.,;onsultant:

TABLE 1 (CONTINUED)

CONCENTRATIONS OF CONTAMINANTS IN SOIL• (ALL VALVES AS mg/kg)

Boring (All DCA DNBP ODCB PropanilAre OlIset)

03.5
0-5' 8.8 85 NIT. 17.45·10' 02 37 Nll.. 1.110-15' 0.9 0.3 NIT. 5.6

04.5
0-5' NO 0.2 NIL 0.15-10' 0.7 44 NIL 0.110-15' 0.5 0.4 NIL 0.1

E3.S
0·5' 0.2 75 NIL 2.05·10' 0.1 2 NIL 3.9• 10-15' 0.2 0.7 NIL 02

E4.5
0-5' 0.7 02 NIL 0.75·10' 0.3 6 Nll.. 0.210-15 0.2 1 NIT. 0.0

Note:

Analyses performed in Cedar Laboratory.

•



• •
TAllln 2

CONO!Nl1tATIONS 01' OONTANlNAtrrs INSOD.
(AIL VAJ.lJllS AS "'I/l&l

Dorin. 2,l DCA 3,4 DCA ON/II' UI)CII I'ropood 2,l1>a'll1 3,40010 I'bc:ool AaIooIc NClboIJd>Ior

DU NO NI) 41J.l8 NI) 4.128 NO OSH NI) NO 9.76O·S'

CIS 46.:W S6.16 18120 124 276 NO Nil NI) NO NOO-S'

a.s NO Nil NO I'll) NO NO I'll) I'll) NO NOO-S'

CU 2.442 0346 Sll2 0822 768 NO NO NO NO NOO-S'

a.s NO NO 1.744 I'll) 0244 NO NO Nil I'll> I'll)10-15'

m..l 0010 NO 116.16 Nil I'll> NO NO I'll) NO NllO·S'

OU NO Nll 29.0S6 I'll> 0.947 NO Nll I'll> NO NilO-S'

~DlS 0614 2.726 49.92 0069 26.461 00147 00128 Nil NO O.l9S 0O-S'
Q.

~DO NO NO Nll 134.71 NO Nil NO NO Nll llJ3328 ..S-IO'
Q.
•0-E.I5 NO NO 4256 Nil 1.142 Nll NO Nil I'll> Nil -eO-S'

Q.
ID

1:4 .l Nll I'll) Nil Nil IDS) Nil Nil Nil Nil I'll> n
0O-S'

::J
1/11'1 1.123 I lIS I 2S 8S6 015 0056 29..168 4448 Nil NO 9)76 C
;:;
III
::J-
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ECOLOGY AND ENVmONMENT, INC.
NATIONAL DIOXIN STUDY
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ECOLOGY AND ENV IRONMENT , I NC.

MEKlRANDUM
•

TO: Keith Bradley, RPO

FROM: Tom Smi t h. FI T Geologist 7NS

THRU: K. B. Malone , Jr. I RPM It/~

DATE : Fe b r ua r y 12 , 1985

SUBJ : Dioxin Sampl ing, Ve rtac Chemical. West Helena. Arkansas ( AR361 )
TOD (;R- 6- 8411-1 5

On December 4, 1984 , the FIT collected 43 samples frOlll 43 locations at the
Vertac Chemical site, West Helena, Arkansas, for dioxin analysis . The eodellVor
was part of the National Dioxin Study mid represented a Tier 6 inspection.

A cOlllbined random/direct s ..pling approach vaa applied during this i n s pe c t i on •
The direct approach was ut il ized along the north""stern boundary to quantify any
d ioxin residue. which may have remained atop the i nac t iv e , covered surface
impomdmenta (lee attached map). A randOlll approach .... used throughout the
r ema i nd e r of the unpaved portions of the site.

A grid network vas dev ised for the Vertac Site (see attached grid map). Grids
1-1 8, which are within t he i nact i v e s ur face impoundlllent area , were s _ pl ed by
the d irect method . Grid s 19-159 vere sampled by a randOlll selection scheme as
deriv ed from a pocket c alc ul a t or . Each s _ ple va. collected from the mid-poin t
of the selected grid and followd t he protocols described on pages 38-40 of the
F i n a l Draft Re ort: Samnlin Guidance Manual For The Nat ional Dioxin Studv
Julv 1984 . The direc t appr oach y1. eld ed 17 samples f r Olll 1 g n d s gnd 1 vas
i nadv e rten tly no t a_pl ed ) alll! the randCID method yie l d ed 26 s ..ples from 141
g rid s ( set! at tac hed sample l ocation ma p) •

Anal yt i cal d a t a gene r at ed by this ins pectio n i nd i c a t ed t hat no TCDD was present
i n any of the samp les collec ted at the Vertac West Helena facil ity.

The FIT recOlllllelll!s tha t no f ur t he r Nat ional Diox in Study act i v i t y be colll! uc ted
at this site •
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APPENDIX E
GROUNDWATER DATA



Piezometer Elevations (Re l at i ve to Mean Seal Le ve l l

4II~::--__1~:~=~-1~:~=:-1~:~=:~1~:~=~-1~:~=~~1~:~=~_1~:~==-l~:~=~-l~:~=~~l~:~=~ ,
06 / 22 / 8 8 166.10 166.40 179.22 166. 30 195. 20 166.00 166.60 165.80 194 .10 166. 2
08/09/88 1 66 . 08 166.05 179. 22 165.87 195. 20 166.22 165. 72 165.35 194.10 165. 6
08/15/88 164.83 165.05 179.22 164. 70 176.45 164.72 164.55 163.85 181.02 164. 4
08 /24 /88 165.08 165. 38 179.22 165 .03 176. 45 164.13 164.97 16 4 . 5 2 180.52 164. 7
08/ 3 0 / 8 8 164.83 164.88 1 79. 22 164.95 176 . 45 164. 97 1 6 5 . 2 2 16 4 . 6 0 180.27 164. 9
09/ 19/ 8 8 1 67 .4 2 167. 63 179 . 22 167. 45 17 6.4 5 167. 30 167.38 166.93 179.60 167. 2.
10/ 07/ 8 8 167.33 167.55 179.22 167.53 176.45 167.55 167.42 16 7 . 02 178.93 167. 2,
10/ 1 3 / 8 8 167.58 167.63 179.22 167.62 195.20 167. 72 167.47 167.18 17 8 . 85 167. 3.
10/21/88 167.67 167.80 179.22 167.78 176.62 167.80 167.67 167.27 178.77 167. 4.
10/28/88 167.83 167.97 179.22 167.95 176.62 167.97 167.76 167.27 179.18 167 . 6:
1 1 / 04 / 8 8 168.08 168.14 179.22 168.20 176.62 168.22 168.01 167.68 178.85 167.9 '
11/11/88 167.92 168.05 179.22 168.04 176.62 168.05 167.84 167.52 178.60 167.7 :
11/18/88 168.08 168.55 179.22 168.45 176.62 168.47 168.26 167.93 178 .93 168.1:
11/29/88 170.33 170.55 179.22 170.28 176.62 170.38 170.01 168.77 181.52 169.9 l
1 2 / 1 6 / 8 8 170.33 170.38 179.22 170.28 176.62 170.38 170.09 169.85 181.18 169. 9l
01/06 /89 172.25 172.30 179.22 172 .28 176.62 172.47 172.01 171.77 183.43 167. 9(
01/20 /89 173.83 173.97 179.30 173.87 176.62 174.13 173 .67 173.35 186.18 173. 5:
0 1 / 27 / 8 9 17 3 . 6 7 173.63 179.22 17 3.53 176.62 173.80 173.34 173.02 186.18 173 . 2:
02/02/89 173.92 174.05 179.22 174 .03 176.62 174.22 173.76 173.52 186.68 173.7:
02/10/89 173.83 173.97 179.22 173.95 176.62 174.13 173.76 173.43 187.35 173.5:
02/24/89 175.75 175.88 179.22 175.87 176.62 175.97 175.59 175.27 187.85 175.5:
03/03/89 176.08 176.22 179.22 176.20 176.62 176.30 176.01 175.68 188.43 175.9C
03/10/89 176.00 176.13 179.22 176.12 176.62 176.30 176.01 175.60 188.27 175.8~

/31/89 176.00 176.13 179.22 176.12 176.62 176.47 176.01 175.60 187.60 175.9C
/31/89 175.92 176.05 179.22 176.12 176.62 176.30 175.92 175.60 187.68 175.8~

J4/14/89 175.25 175.47 179.22 175.45 176.62 175.63 175.34 174.93 186.93 175.2:
04/21/89 174.67 175.13 179.22 174.70 176.62 175.13 174.63 174.35 186.18 174.5i
04/28/89 174.67 175.05 179.22 174.95 176.62 175.05 174.55 174.27 185.52 174.48
05/05/89 174.50 174.55 179.22 174.70 176.62 174.80 174.38 174.10 185.02 174 .32
05/12/89 175.25 175.22 179.22 175.37 176.62 175.47 175.05 174.68 185.10 174.9E
05/19/89 173.83 173.97 179.22 173.87 176.62 173.97 173.55 173 .27 184.68 173.48
OS/26/89 174.53 174.40 179 .20 173.35 177.05 174.43 173.95 173.75 185.73 173.8 5
06/02/89 173.75 173.65 179.20 173.60 177.05 173.75 173.25 173.00 185.25 173.10
06/09/89 173.80 173.65 179.20 173.60 177 .05 173.75 173.20 173.00 185.00 173.10
06/16/89 175.50 175.40 179.20 175.40 177.05 175.50 175.15 174.90 186.20 175.00
06/23/89 174.85 174.80 179.20 174.75 177.05 174.90 174.40 174.10 186.10 174.30
06/30/89 174.40 174.35 179.20 174.30 177 .05 174.50 174.00 173.70 185.50 173.85
07 / 0 7 / 8 9 176.80 176.80 180.65 176.90 177.20 176.90 176.70 176.30 187.05 176.40
07/14/89 176.10 176.10 180.70 176.15 177.40 176.30 176.00 175.65 187.35 175.80
07/21/89 175.10 175.05 180.10 175.05 177.35 175.25 174.75 174.40 187.10 174.60
07/28/89 174.20 174.15 179.20 174.15 177.20 174.35 173.85 173.55 186.55 173 .65
08/04/89 174.00 173.95 179.20 174.00 177 .05 174.20 173.60 173.50 186.45 173.65
08/11/89 171.95 171.80 179.20 172.30 177.05 172.65 172.30 171.90 185.50 172.10
08/16/89 168.80 168.95 179.20 168.80 177.05 167.95 168 .30 167.80 184.20 168.10
08/25/89 170.90 170.80 179.20 170.90 17 7.05 171.10 170.55 170.25 183.75 170.40
09/01/89 171.35 172.30 179.20 171.30 '17 7 . 0 5 171.50 17 0 . 9 5 17 0 . 7 0 184.20 170.80
09/08/89 171.95 172.20 179.20 172.30 177.05 172.40 172.05 17 1 . 7 5 183.20 171.85
9/08/89 170.75 170.80 179.20 171.10 177.05 171.20 170.95 170.55 183.40 170.75

/22/89 17 2 .2 5 172.20 179.20 172.30 177.05 171.40 172.05 171.80 182.90 171.90
/05/89 173.20 173.10 179.20 173.20 177 .05 173.40 172 .95 172.65 184.15 172.80

J/13/89 173.05 173.00 179.20 173.05 177.05 17 3 . 20 172.85 172.55 183.45 172.65
110 / 17 / 8 9 173.20 173.10 179 .20 173.15 177.05 173.30 172.95 172.65 183.40 172.75
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Piezometer Elevations (Re l a t i v e to Mean Seal Level)

~~::- l~~~=:-l~~~=~-l~~~=~~l~~~=:-l~~~=:~l~~~=~_l~~~=~-l~~~=~-l~~~=~~l~~~=~.
10 / 20/ 89 173. 40 173. 35 17 9 . 2 0 17 3 . 4 5 177.05 173. 50 173 .15 172 .90 18 4 . 05 17 3 . 0
10 / 27/ 89 17 3 .3 5 17 3 .30 179 . 20 17 3 . 3 5 177. 05 17 3 .4 5 17 3 . 1 0 172.80 183.70 17 2 . 9.
11/ 03/8 9 173.25 173.20 179 . 2 0 17 3 . 2 0 177.05 173. 30 17 3 . 00 172. 70 183.15 172 . 6
11/10/ 8 9 173.40 173. 30 179.20 173.35 177. 05 173. 45 173 .15 172.90 183.70 172. 9
11/ 17 / 89 173.40 173.30 179.20 173.35 177.05 173.45 173.10 172.85 183.60 172. 9
11/27/89 173.70 173.65 179.20 173.70 177.05 173.80 173.40 173.20 184.65 173 . 3
12/01/89 173.55 173.50 179.20 173.50 177.05 173.15 173 .25 173.00 184.35 173 . 1
12/08/89 173.50 173.40 179.20 173.45 177.05 173.55 173.20 172.95 183.75 173. 0.
12 /11 /89 17 3 . 45 173.35 179.20 173.40 177.05 173.55 173.20 172.90 183.70 173. 0.
12 /15 /89 173.35 173.20 179.20 173.25 177.05 173.40 173.05 172.80 183.45 172. 8'
12/21 /89 17 3 . 15 173.05 179.20 173.10 177.05 173.20 172 .90 172.60 183.25 172. 7
12/28/89 173.10 173 .00 179.20 173.05 177.05 173.15 172.75 172.55 183.15 172.6 ,
01/05/90 174.15 174.00 179.20 173.95 177.05 174.20 173 .75 173 .55 185.15 173. 6,
01/12/90 174.55 174.45 179.20 174.45 177.05 174.70 174.25 174.00 185.85 174.0:
01/19/90 173.85 174.65 179.20 174.75 177.05 174.95 174.50 174.30 186.15 174. 3:
01/26/90 175.50 175.40 179.20 175.45 177.05 175.65 175.20 174.95 186.85 175. 0:
02/02/90 176.40 176.30 179.20 176.30 177.05 176.50 176.05 175.80 187.45 175. 9C
02/ 08 / 9 0 177.30 177.25 180.10 177.30 177.20 177.40 177.00 176.75 188.05 176.8:
02/16/90 177.55 177.50 180.55 177.50 177.65 177.70 177.30 177.00 188.20 177.1:
02/23/90 177.70 177.65 180.75 177.65 177.80 177.90 177.45 177.15 188.50 177.3 C
03/02/90 177.45 177.45 180.75 177.45 178.05 177.65 177.25 176.95 188.45 177.1C
03/09/90 178.05 178.00 181.05 177.95 178.20 178.25 177 .80 177.50 188.55 176.6:
03/19/90 178.15 178.20 181.15 178.20 178.30 178.50 178.00 177.65 188.65 177.8C

/23/90 177.65 177.70 181.55 178.70 179.20 178.00 177.50 177.15 188.25 177.3 :
/30/90 177.85 177.85 181.30 177.90 178.65 178.20 177.70 177.30 188.35 177.5C

J4/06/90 177.65 177.70 181.35 177.70 178.55 178.00 177.55 176.15 187.95 177.3C
04/12/90 177.80 177.80 181.45 177.85 178.70 178.10 177.60 177.25 187.95 177.4 5
04/19/90 177.50 177.50 181.20 177.55 179.10 177.75 177.35 177.00 187.90 177.15
04/26/90 177.30 177.30 180.95 177.35 179.40 177.50 177.15 176 .75 187.80 176.95
05/07/90 177.50 177.45 181.15 177.45 179.65 177.55 177.25 176.90 187.75 177.05
05/11/90 176.95 177.00 180.80 177.00 179.55 177.15 176.80 176.40 187.30 176.6C
05/18/90 176 .75 176 .80 180.35 176.80 179.55 176.95 176.60 176. 25 187.05 176. 40
OS/ 24 / 9 0 177.50 177.50 181.50 177.50 180.00 177.70 177.30 176 .95 187.70 177 . 10
06/ 01/9 0 17 6 . 9 5 177.00 180.55 177.00 179.90 177 .15 176.80 176.45 187.05 176.60
06/08/90 177.10 177.10 180.45 177.15 179.95 177.25 176.95 176 .60 187.10 176. 75
06/15/90 176.30 176.35 180.30 176.35 180.00 176.45 176.05 175 .65 187.00 175.85
06/22/90 175.65 175.70 178.90 175.70 179.70 175.80 175.50 175.10 187.00 175.30
06/29/90 174.85 174.90 179.20 174.85 179.50 174.95 174.60 174.10 185.85 174.35
07/06/90 174.15 174.00 179.20 174.15 179.20 174.35 173.90 173.60 185.20 173.75
07/13/90 174.05 174.05 179.20 174.10 178.85 174.20 173.90 173.50 184.85 173. 70
07/20/90 173.80 173.80 179.20 173.80 178.60 173.90 173 .60 173.20 184.20 173. 40
07/27/90 173.30 173.30 179.20 173.35 178.40 173.40 173.15 172.70 183.75 172.95
08/03/90 173.25 173.30 179.20 173.30 178.15 173.35 173.15 172.75 183.70 172.95
08/10/90 172.10 172.15 179.20 172.15 177.95 172.20 171.95 171.50 183.30 171.75
08/17/90 171.50 171.40 179.20 171.35 177.75 168.50 171.05 170 .60 182.90 170 .80
08/24/90 167.85 167.30 179.20 167.50177.15 167.85 167.10 166 .90 182.40 166.95
08/31/90 166.40 166.55 179.20 166.60 177.10 166.70 166.50 165.90 182.05 166. 20
09/07/90 169.70 169.70 179.20 169.80 177.10 170 . 00 169.75 169.40 181 .95 169.50

14/90 170.65 170.60 179.20 170.60 177.10 170.75 170 .50 170 .20 181.65 170.30
/21/90 170.40 170.40 179.20 170.50 177.10 170.50 170 .30 169 .95 181.40 171.10

3/28/90 170.40 170.40 179.20 170.55 177.10 170.55 170.35 169.90 181.30 170.15
1 10 / 05 / 9 0 170.40 170 .40 179 .20 170.45 177.10 170.50 170 . 25 169.90 181.30 170.05
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Piezometer Elevat i ons (Re l ative to Me a n Seal Level)

411e::----l~~:=:-l~~:=:-l~~:=:~l~~:=:-l~~:=:~l~~:=~-l~~:=:-l~~:=~-l~~:=~~l~~:=~ .
10/ 12/90 170. 7 0 170.65 179.20 17 0 . 7 0 177. 10 17 0 .7 5 170.50 17 0 .2 0 181.60 170. 3
10/ 19/9 0 17 0 .70 170.60 17 9. 2 0 170. 70 177 . 10 17 0 .7 0 170. 45 170.15 181. 25 170. 3
10/2 6/ 90 17 0 .70 170.65 179. 2 0 17 0. 70 17 7 . 10 17 0 .7 5 17 0. 50 170. 20 181. 10 170. 3
11/02/ 90 170 .7 5 1 70. 70 179 .20 17 0. 75 17 7 . 10 17 0 .7 5 170.50 170 .2 0 1 8 0 . 85 170 . 0
11/09/90 17 1. 00 170.95 17 9 .20 170 . 9 5 17 7 . 10 171. 00 17 0.75 170.45 181.45 170. 5
11/ 16/ 9 0 171. 30 171. 25 179. 20 171 . 2 5 177.10 171. 30 171.00 170.75 181.60 170.8
11/30/90 171.60 171.45 179 .20 171.50 177.10 171.50 171. 20 170.95 181.80 170. 9
12/ 14/ 90 171.85 171. 70 179.2 0 171.80 177.10 171.75 171.45 171. 25 181.70 171. 3
01 /04 /91 174.60 174.55 179. 20 174.55 177.10 174.65 174.30 173.05 184.75 174. 1.
01 /11 /91 175.65 175.55 17 9 . 20 175.55 177.10 175.70 175.30 175.05 185.65 175. 1.
01/19/91 175.60 175.55 179.20 175.35 177.10 175.70 175.30 175.05 185.45 175. 1.
01/25/91 175.30 175.30 179.20 175.35 177.10 175.45 175.10 174.80 185.55 174.9
02/01 /91 175.00 174.95 179.20 174.95 177.10 175.10 174.80 17 4 . 50 184. 90 174 . 6
02/ 08/ 91 175.90 175.85 179.20 175.85 177.10 17 6 . 00 175.60 175.35 185.80 175 . 4.
02/22/91 176.70 176.70 179.20 176.70 177.55 176.80 176.50 176.20 186.70 176.3 ,
02/28/91 176.75 176.70 179.20 176.75 177.65 176.85 176.55 176.20 186.80 176 . 3:
03/08/91 176.90 176.90 179.25 176.90 177.80 177.00 176.70 176.40 187.05 176. 5:
03/15 /91 176.30 175.40 179.80 176.30 177.90 176.50 176.15 175.80 187.00 175.9:
03/ 21/ 9 1 176.05 176.05 179 .20 176.10 178.15 176.25 175.90 175.55 187.15 175. 7 ~

------ ------ ------ ------ ------ ------ ------ ------ ------ ------
Aver age f 173.35 173.37 179.50 173.38 177.84 173 .46 173.16 172.81 184.79 172.9(

====== ====== ====== ====== ====== ====== ====== ====== ====== ======

•
- 3 -



180

178

176

174

172

170

168

166

164

162

160

6/22/88 5/19 /89 12/11/8 9 7 /6 /90 3/8 / 9 1

13-,.



•
180

178

176

174

172

170

168

166

164

162

160

6/22/88 5/19/89

•Char t8

12/11/8 9

Page 1

7/6/90 3/8/91



•
185

180 -

175

170

165

•Ch a rt9

160

6 /22/88 5 / 19 / 89 12/11/89

Page 1

7/6/90 3/8/91



•
180

178

176

174

172

170

168

166

164

162

160

6 /22 /88 5/19 /89 12/11/8 9

Page 1

7 /6 /90 3/8/91



• •Chart12

200

195

190

185

180

175

170

165

160 +---------f---- - - ----+-- ------!-- - - _
6 /22 /88 5/19/89 12 / 11 /89

Page 1

7 /6 /90 3 / 8 / 9 1



.---------------- - - - - - - -

• Cha~

160

176

176

174

172

170

166

166

164

162

160

6/22/66 5/19/69 12/11/69

Page 1

7/6/90 3 /6 /91



•
178

176

174

172

170

168

166

164 -

162

160

6/22/88 5/19/89 12/11/89

Pa ge 1

7/6/90 3/8/91



178

176

17 4

172

170

168

166

164

162

160

e
Chart15

6 / 22 /88 5 /19 /89 12/11/89

Page 1

7/6/ 90 3 /8 /9 1



195 --

190

185

180

175

170

165

•Chart16

160

6/22/88 5/19/89 12/11 / 8 9

Page 1

7/6/90 3/8/91



178

176

174

172

170

168

166

164

162

160

6 /2 2 /88 5 /19 /89

•Chart17

12/11/89

Page 1

7 /6 /90 3/8/91



Cedar Chemical Corporation - Monitoring Well Analysis Report• Date Well pH Spec_Cond TOH TOC Comment
-------------------------------------------------------------------

10/17/89 1 6.71 1850 0.783 4.59
10/17/89 1 0.765 4.64 Field Duplicate12/11/89 1 7 . 28 1900 0.657 4.96
02/16/90 1 7.38 2000 0.648 5.72
04/26/90 1 6.94 2000 0.988 4.76

------ --------- -------- --------
Average for 1 7.07 1937 0.768 4.93

10/17/89 2 6.58 860 0.037 2.06
12/11/89 2 7.42 900 0.065 1.74
12/11/89 2 0.077 3.10 Field Duplicate
02/16/90 2 7.81 850 0.020 2.74
04/26/90 2 7.18 800 0.167 1.93

------ --------- -------- --------
Average for 2 7.24 852 0.073 2.31

10/17/89 3 6.39 4500 6.570 38.40
12/11/89 3 6.66 3250 4.970 26.20
02/16/90 3 3.360 24.44 Field Duplicate• 02/16/90 3 6.70 3500 4.370 24.97
04/26/90 3 6.43 4500 6.890 36.01

------ --------- -------- --------
Average for 3 6.54 3937 5.232 30.00

10/17/89 4 6.82 2800 1.840 10.10
12/11/89 4 7.42 2500 1. 780 9.72
02/16/90 4 7.49 2900 1.970 12.63
04/26/90 4 2.153 12.51 Field Duplicate04/26/90 4 7.32 2600 2.059 11. 72------ --------- -------- --------

Average for 4 7.26 2700 1.960 11. 33

10/17/89 6 7.56 1100 0.081 3.64
12/11/89 6 7.77 1000 0.273 19.34
02/16/90 6 8.00 1100 0.053 22.80
04/26/90 6 7.69 1100 0.089 13.56

------ --------- -------- --------
Average for 6 7.75 1075 0.124 14.83

• - 1 -



Cedar Chemical Corporation - Monitoring Well Analysis Report s

• Date Well pH Spec_Cond TOH TOC Comment
-------------------------------------------------------------------

10/17/89 6A 7 . 7 6 700 0.201 2.31
12/11/89 6A 7.52 700 0.035 2 . 37
02/16/90 6A 7.71 760 0.062 2.81
04/26/90 6A 7 . 4 6 775 0.072 2.94------ --------- -------- --------
Average for 6A 7 . 6 1 733 0.092 2 .60

10/17/89 6B 7.33 3500 39.100 85.90
12/11/89 6B 7 . 4 6 3100 31.500 84.70
02/16/90 6B 7.37 3900 44.000 19.99
04/26/90 6B 7.23 3000 33.900 71.82

------ --------- -------- --------
Average for 6B 7 . 3 4 3375 37 .125 65.60

10/17/89 6C 7 . 4 3 2100 50.800 78.70
12/11/89 6C 7.54 2100 44.800 74.80
02/16/90 6C 7.07 2100 12.200 101. 80
04/26/90 6C 7.04 2000 24.400 66.63------ --------- -------- --------
Average for 6C 7.27 2075 33.050 80.48

• 10/17/89 7 7.62 840 0.602 7.50
12/11/89 7 7.83 850 0.979 8.77
02/16/90 7 8.08 960 3.500 14.03
04/26/90 7 7.65 1500 7.280 10.36------ --------- -------- --------

Average for 7 7.79 1037 3.090 10.16

10/17/89 F Blan 0.023 1. 23
12/11/89 F Blan 0.029 0.66
02/16/90 F Blan 0.022 2.24
04/26/90 F Blan 0.141 1.77------ --------- -------- --------

Average for F Bl 0.00 0 0.053 1.47

• - 2 -
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ARKANSAS DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY

• MEMORANDUM

7-DEC-1989

Mark Simpson, "Ge ol ogi s t , R.S.T. Di~. JeP-
Jay Justice, Hazardous Waste Chemist, T.S. Div.

:

FROM

DATE

~ TO

SUBJECT
Results from analysis on groundwater samples taken
at Cedar Chemical Company on October, 17, 1989 . .

The groundwater samples taken Octobp.r 17, 1989, at Cedar Chemical
Company located at West Helena have been analyzed for Semi volatile
Organics and Total Organic Carbon. The results from these analysesare listed below and are expressed in mg/l.

Well B

•
TOC
Methoxybenzene (1)
Dichlorobenzene (1)
Propanil (1)

41
0.02
0.15
0.17

Well i6C
TOC
Dichloroanilines (1)
Chloroani~ine (1)

67
25
0.1 '

Well iriA
TOC
Phenylaniline (1) 1.5

0.025

Field Duplicate
(Well i6C)

Toe
Dichloroanilines (1) 71

25

( 1 )

• Denotes a concentration that has been estimated.

Jim Rigg, Geologist II, Groundwater Section
Hazardous Waste Division



ARKANSAS DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY

eMEMORANDUM ,,

TO

FROM

DATE

SUBJECT

Da v i d Hartley, Geologis t II , Groundwater Sec .,H.W.

J a y Justice, Hazardous Wa s t e Chemist , T . S .~~
1 0- APR- 19 9 0

ResUlts taken f rom ana l yses performed on samples
t a k e n from mon itoring wells l o c a t e d at Cedar Chemical
Company on February 16, 1990

The samples taken f rom monitoring wells located at Cedar Chemical
Company on February 16, 1990, have been analyzed for TOC and
semi vola tile organics. The results from these analyses are listedbelow and are expressed in mg/l.

TOC
4it2-0ichlorobenzene

TOC
Semivolati le organics

TOC
1 . 2 - 0 i ch l o r ob enz e n e
Dichloroani l i nes (1)
Propan il (1)

TOC
Br oma cil (1) (2)

1IIlvo la t i le orga n i c s

MWl

MW 2

MW 3

MW 4

MW 6

5.8
0.04

2.2
<0.04

21
0. 28
0 . 13-0 . 25
0. 04-0.09

11
0. 04- 0.0 7

18
<0.04



NW 6A

TOC
Semivolatile organics

• MW 6B

TOC
1,2-Dichlorobenzene
Chloroanilines (1)
Dichloroanilines (1)
Bromacil (1) (2)

MW 6C

TOC
Chloroanilines (1)
Dichloroanilines (1)
I:'ropanil (1)
Bromaci1 (1) (2)

MW7

2.1
<0.04

77
0.06
0.32-0.63
14-28
0.07-0.13

73
0.16-0.31
13-25
0.15-0.3
0.04-0.09

TOC
Substituted monochlorinated Benzotriazoles (1) (2)

•
TOC
Semivolatile organics

Field Duplicate
(MW 6)

Spike
(Percent Recovery)

10
0.08-0.17

NA( 3)
<0.04

Phenol
2-Chlorophenol
1.4-Dichlorobenzene
N-Nitroso-di-n-propylamine
1.2,4-Trichlorobenzene
4-Chloro-3-methylphenol
Acenaphthene
Pentachlorophenol
Pyrene

54
74
59
37
60
71
86
81
96

( 1 )
( 2 )
( 3 )•

This value is an estimate
Tentat~vely identified; not confirmed with a standard
Not analyzed for this parameter
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APPENDIX F
LIST OF SOLID WASTE MANAGEMENT UNITS



• So l id Haste Ma nagement Uni t s at Cedar Chemi cal Cor poratlon.

SWMU # Name
-&2 Railroad Loading and Unloading Sumps

3 - Ra 11 road Load Ing and Un load1ng Sump

4 Production Areas #1 and #2 Drainage System and
Sump

5 - Production Area #3 Ora I nage Sys tem and Sump

6 - Prccuct ton Area #4 Drainage System and Sump

7 - Procuct ton Area #5 Drainage System and Sump

8 / Boller Blowdown Area Sump #1

9 Boller Blowdown Area Sump #2

10 ~ Laboratory Sump

11 ~ Sump Near Main Tank Farm

12 -- Halntenance Shop Drainage System and Sump

13 -- Truck Sca Ie Sump

14 Packaging Building Sump

Act l ve

Yes

No

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

•

15-17 Air Emissions Scrubbers #01 . #02 and #03 No

18 Air Emissions ScrUbber #04 Yes

19 - Sump In Haln Tank Farm Diked Area #1 (North) Yes

20 Sump In Haln Tank Farm Diked Area '1 (South) Yes

21 Sump In Haln Tank Farm DIked Area #2 Yes

22 Sump In Haln Tank Farm DIked Area '3 Yes

23 ~ Waste Storage Tank PE-209 In Haln Tank Farm Diked Yes
Area #4



Solid Has te Management Un its at Cedar Chemi cal Corporation.

SHMU # Name

24 Haste Storage TanK 002 In Main TanK Farm DIKed
Area #5

25 Sump In Main TanK Farm DIKed Area #6

26 Sump In Main TanK Farm DIKed Area #7

27 TanK 8-109 In Ma in TanK Farm DIKed Area #7

28- Haste Storage TanK 8-112 In Main TanK Farm DIKed
Area #8

29 Sump In Main TanK Farm Diked Area #9

30 Haste Hater Storage Tank 8-102 In Main TanK Farm
Diked Area #10

31 , Sump In Main TanK Farm DIKed Area #11

32 ' Sump In Main Tank Farm Diked Area #12

33 TanK N-204 In Main Tank Farm DIKed Area #13

34 TanK N-201 In Main TanK Farm DIKed Area #14

35 TanK N-2D5 in Ma in TanK Farm DIKed Area #15

36 TanK N-206 In Production Area #4

37 Sump In Main Tank Farm DIKed Area #16

38 Sump In Main TanK Farm Diked Area #17

39 Tank M-l0S In Haln Tank Farm Diked Area #17

40 - Sump In Main Tank Farm Diked Area #18

41 - Sump In Main Tank Farm Diked Area #19

Act ive

Yes

Yes

Yes

Yes

Yes (In
process
of closure

No

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

No

No

No

No

42 -- Sump In Second Tank Farm Diked Area #1 Yes

43 -- Hastellater Tank 014 In Second Tank Farm Diked Yes
Area #3



• SolId Waste Ma nagement UnIts at Cedar ChemIca l Corporat Ion.

SWHU # Name

44 -- Hazardous Waste Storage Area

45 Nonhazardous Waste Storage Area

46 ~ Drum Storage Area

47 --- Drum CrushIng Area

48 -- Waste Drum Staging Area

49 ~ Scrap Drum Storage Hagons

ActIve

Yes
<In process
of closure)

Yes

Yes

Yes

Yes

Yes

50 r- Haste Drum StagIng Area In MaIn Tank Farm Area Yes

51 - Has te OIl Drum

• 52 Drums
Yes

Yes

53 --- Solvent Cleaner Tank

54 _ HI sce11 aneous Drum Storage

Yes

Yes
55

56

Dumpsters

Laboratory Waste Rack Area

Yes

Yes

61 ~ Wastellater Tank '1 Wastellater Treatment System Yes

62 c..---'API Separator Yes

63 ~ Wastellater Tank '2 Hastellater Treatment System Yes

•

57 ""--- Warehouse Drum Storage Area

58 LoadIng/UnloadIng Dock Area

59 ~ Stormwater DraInage System

60 - Stormllater Sump

64 ~ Floll EqualIzatIon BasIn

Yes

Yes

Yes

Yes

Yes



• SolId Haste Management Units at Cedar Chemical Corporat ion.

SHHU It Name ActIve
65 t> Aera t ion Ba sIn Yes
66 - Clar i f ier #1 Yes
67 - Clar ifI er #2 Yes
6L PolI sh Pond Ye s
69 ~ Inact ive Pond #1 No
70 Inact ive Pond #2 No
71 c-:

Inactive NoPond #3

72 ....-- Drum Vau 1t No
73 Burled Drums NO• <---

74 LoadIng/Un load Ing Area (Rai l road Spur ) Yes

•
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